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TO HIS EXCELLENCY, 

HENRY W. COLLIER, 

Governor of the State of Alabama: 

Sir, 
I herewith submit a Report on the Geology of Alabama. 
I have the honor to be, 

With great respect, * 

Your ob't serv't, 

M. TUOMEY, 

Creologist to the State, 

IfirfrBBfiiTT OF Alabaha, 
Ike, 20, 1849. 



Omm OF THE 8CRVBY. 



At the appolntjoaent of a Professot of Greology in the Univer- 
sity, it was made the duty of that oflScer "to spend such por- 
tions of his time, not exceeding four months in each year, in 
exploring the State in connection with his proper department, 
as the Trustees may consider for the advantage of the State." 

These explorations commenced in 184Y, and have been con- 
tinued up tQ the present time; and such extracts, from the 
reports made to the Trustees, as were thought to be of general 
interest, have appeared in the newspapers of TuskiJoosa. 

In Januar^l848, the following resolutions were passed by 
the General Assembly of the State : 

" Whereas, Michael Tuomey, Professor of Mineralogy, Ge- 
ology, and Agricultural Chemistry, in the University of Ala- 
bama, is required by an ordinance of the Board of Trustees of 
the University, to devote a portion of his time and labor, in 
making geological explorations, and examining into the natu- 
ral resources of the State : And whereas, it would be both in- 
teresting and useful to the General Assembly, and to the peo- 
ple, to examine the reports which he may make from time to 
time : Therefore, 

"Be it Resolved hy the Senate and House of Representatives 
of Alabama^ in Q^eneral Assembly convened^ That Michael 
Tuomey, Professor of Geology, &c. in the University of Ala- 
bama, be, and he is hereby appointed State Geologist.* 

'^Be it further Resolved^ That said State Geologist be, and 
he is hereby required, to lay before the General Assembly of 
the State, at its biennial sessions, and as often as from time to 



* It is proper to state, that the expenses of the survey have hitherto 
been defrayed by the University. 
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O&IGIN OF THS SURVfiV. 



time may be thoaght expedient, a full report of his geological 
surveys and explorations, and his examinations into the mine* 
ral and other natural resources of this State." 



JOHN A. WINSTON, 
f ' 

Speaker of the Souse of Bepresentatives. 
L. P. WALKER, 

President of the Senate. 
Approved, January 4th, 1848. 
R. CHAPMAN, 

O-ovemor. 



PREFACE. 



At the commencement of the surTey, two modes of condact-* 
ing it presented themselves, namely : 

1. To make a general reconnoisance of the State, indicating^ 
as far as possible, its great geological features, and pointing 
out the direction that' future explorations should take, without 
stopping, except in special cases, to muke minute examinations. 

2. To divide the State into districts, and take up each con- 
secutively, examine it minutely, and thus proceed until the 
whole was explored ; thereby doing thoroughly, whatever was 
done. 

This last would doubtless be the pleasanter mode of pro- 
ceeding, and would in the end save time. But for the general 
interests of the State, I apprehend tha.t the first is to be pre- 
ferred, and I therefore adopted it. Its advantages appear to 
be these : It indicates, at once, the general geological charac- 
ter of the State, and enables other laborers to enter the field, 
and fill up the outline sketch, that is thus given. When the 
geological structure of a country is known, this knowledge has 
. numerous practical applications independent of details, for it 
enables persons to pursue investigations intelligibly, that other- 
wise would scarcely know where or how to begin. I have had 
abundant evidence of this in the number of persons I found 
ready to assist in my explorations, when they understood their 
design, and the method of prosecuting them. This general 
view, too, enables persons to know what is to be looked for in 
various parts of the State, as well as what it would be folly to 
expect. I am persuaded, that all things taken into considera- 
tion, I could not, in studying the geology of the State, better 
employ the limited time at my disposal ; yet no one feels, more 
sensibly than I do, how little I have accomplished, when com- 
pared with what remains undone, and I could easily show how 
badly even that little has been executed. Those who are ac- 
quainted with the difficulties that beset preliminary explorations 
in thinly settled countries, will understand this; and of the 
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Other persons into whose hands this report may fail, it only re- 
mains for me to bespeak' their indulgence for its numerous 
faults. 

. In justice io those lYho have preceded me in the geological 
investigation of the State, as well as to show what was known 
of the geology of Alabama when the Bfurvey was begun, I pre- 
sent a list, containing every paper on the subject that has 
come under my notice : 

Papers <m the Q-eohgy of AUhama^ in the order in which they 

have appeared, 

1827.'..W. S. Porter Sffliman's Journal, Vol. XIII, p. 77. 

1828...R.W. Withers.... " " Vol. XIV, p. 187. 

1832. ..T. A. Conrad Fossil Sheila Tor. For. 

1833.. .Isaac Lea Cont. Geol. 

1833... S. G. Morton Synopsis. 

1834... Alexander Jones.. Sill. Jour., Vol. XXVI. 
1834.. .0. U. Shepard....Sill. Jour., Vol. XXV, p. 162. 

1835... G. Troost Third Ann. Re.p. Geol. Tenn. 

1835.. .S. G. Morton Sfll. Jour., Vol. XXVHI, p. 277. 

1838. ..R. T. Brumby Barnard's Almanack. 

1845. ..R. W. Withers Sill. Jour., Vol. XLVIII, p. 399. 

1846...Lyell ..Jour. Geol. Soc.,Vol.II,p. 278, 405. 

1848.. .0. S. Hale Sill, Jour., N. S., Vol. VI, p. 354. 

In the first number of Conrad's " Fossil Shells of the Ter- 
tiary Formations of JNTorth America," Philadelphia, 1832, th^re 
is a map, without any description, in which that part of Ala- 
bama occupied by the Palaeozoic rocks, is colored to represent 
the " Carboniferous or Greywacke group," and a spot near 
Tuskaloosa is indicated as a locality of bituminous coal. This 
is again alluded to in Morton's Synopsis, 1834. 

Prof, troost, in his " Third Annual Report on the Geology 
of Tennessee," October, 1835, also mentions the carboniferous 
rocks in these words : " Commencing with the most southern 
extremity of our coal-fields, we find the coal first makes its ap- 
pearance in Mount Sano, ^ast of £[untsville, Alabama, where 
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tfam of the Gmnbeflaiid Motmtaiii, which is th^e divided, or 
UmAsMes in devei'ai ridged, running generally in a north and 
dottth dkection. The coal crops out in several of the ridges, 
which join and form the main Cumberland Mountain near th0 
line which separates Tennessee from Alabama." 

The most extended notice of the Qeology of the State, is that 
of Prof. Brumby, referred to above, which appeared in 1838. 

In 1846, Sir Charles Lyell visited Alabama, and in alluding 
to Prof. Brumby's paper, and the information he derived from 
him, sayS : "It would have been impossible for me, during my 
short visit, to form more than a conjectural opinion respecting 
the structure of this coal-field, still less to determine its geo- 
graphical area, had not these subjects been previously studied 
with great^are and scientific ability by Mr. Brumby." " The 
most western of the two coal-fields, has been found by Prof. 
Brumby to be no less than ninety miles long from north-east 
to south-west, with a breadth of from ten to thirty miles, ex- 
tending through the counties of Tuskaloosa, ''jV'alker, Jefferson 
and Blount, on both sides of the Warrior river and its several 
branches." , 

"The most eastern coal-field, or that of the Cahawba, is 
nearly of equal length and breadth." 

** A third coal-field on the northern confines of the State of 
Alabama, is that of the Tennessee Valley. It is separated 
from the two former by a broad but low chain of mountains, 
running east and west, which intervenes between the Tennessee 
and the SourceSxOf the Warrior and Cahawba rivers. These 
• mountains, according to Prof. Brumby, consist of strata older 
than the proauctive coal-measures, and similar to those seen 
by me in Eoup's Valley." 

It is possible, that in the collection examined by Sir Charles 
Lyell, the fossils of the Tennessee Valley were not separated 
from those of Roup's Valley, and hence he was led to refer 
the limestones of the latter, with hesitatiouj to the carbonifer- 
ous system ; for he says, after examining the coal-measures : 
" This group is succeeded by fetid limestones, with chert and 
homstone, usually without fossils, but in some of the silicious 
beds of which, casts of Eucrinites, Producta, Orthis, and seve- 
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nl corals, abound. This inferior formation, which may per- 
haps belong entirely to the carboniferous series, also contains, 
still lower down, a limestone charged with iron ; and an enor* 
mous mass of ]|^rown hematite appears to constitute a regular 
bed, and not a vein, and to be destined one day, like the coal, 
to be a source of great mineral wealth to Alabama/' This is 
the bed of ore at Murphy's, in the midst of the silurian rocks. 

The other notices of the geology of the State appertain prin- 
cipally to the newer formations, and reference to them will be 
found in the body of the report. , One of these, however, de- 
serves special notice: that is the paper by G. S. Hall, Esq., of 
Mobile, which contains the best account that has yet been pub- 
lished on the tertiary formations of Alabama. 

Q-eological Map. — Of the map accompanying th^ report, I 
can only say, that although as accurate as the materials col- 
lected, and the extent of my observations would allow, yet it is 
by no. means offered as a complete geological map of the State, 
for that would imply that the study of the geol6gy itself was 
completed. It presents at a glance, a general view of the ge- 
ological structure of Alabama, shows the relative position and 
extent of the great groups of rocks, laid down, it is true, with 
some approach to correctness,/but it claims no more. To con- 
struct a geological map with absolute accuracy, is a work in- 
volving much time, and is rarely attempted excepting in cases 
where a corps of assistants can be employed. Such are the 
maps of the Ordnance Survey of Great Britain, where every 
formation is accurately laid down from actual measurement, 
and sections con'structed with similar care. 

In the construction of the map, I have to ackiftwledge the 
assistance I received from Mr. Powell, the surveyor of Blount, 
who traced for me the head of Murphree's Valley, and s^t 
me specimens of the rocks. Dr. Lewis, of Blount, also assisted 
me in delineating the valleys in that county. 

My thanks are due in a special manner to those who pro- 
moted directly the objects of the survey. 

Mr. 0. S. Olmsted, has on numerous occasions rendered me 
efficient assistance, 

I am also under many obligations for the communication of 
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fossils illustrative of the geology of the State. To Dr. New- 
man, of Huntsville, and Mr. Charles Jones, of Bolivar, I am 
indebted for fossils of the limestone of that region. 

I owe to the politeness of Mrs. Bagshaw, of Greensborough, 
a fine suite of cretaceous fossils from the vicinity. I am under 
similar obligations to Dr. Withers, of Greene county. Dr. 
Bonner, of Dallas, has sent me cretaceous fossils of great in- 
terest. Fossils from the cretaceous formation of Pickens, have 
been kindly presented by Dr. Adams, of that county. 

S. S. Sherman, President of Howard College, Marion, has 
favored m^ by the transmission of most valuable organic re- 
mains from the cretaceous rocks. 

To Mr. John Coate, of Clarke, I am under special obliga- 
tion for his care in collecting for me fossils from the white 
limestone. Mr. Chambers, of the same county, has also 
kindly aided me. My thanks are due to Capt. Baria, of Choc- 
taw, for similar favors. 

For a fine collection of the Echinoderms, and other charac- 
teristic fossils of the white limestone of Cedar creek, liberally 
presented by Mr. Forbes, I have to return my thanks. 

I trust that in the progress of the survey, and in future re- 
ports, the result of such kind aid in the elucidation of ^he geol- 
ogy of' the State, will be more apparent, than it was possible 
to make it in the present preliminary report. 

It would be difficult, without the danger of appetong invidi- 
ous, to attempt to mention the numerous instances in which I 
received other important assistance, as it would be impossible 
to enumerate the acts of kindness and hospitality received from 
.our citizens generally. For all such kindness, I can only pre- 
sent my grateful acknowledgments. 

M. TUOMEY. 

Uniyersity op Alabama, 
Dec. 20, 1849. 



INT&OBUCTION. 



In reports of a scientific character, presented to our Legis- 
latures, but really intended to be read by the people, there will 
be more or less difficulty in comprehending tfa^ir true bearing, 
in proportion as the subjects to which they relate enter into 
our system of popular education; for, however the subjects 
may be divested of technicalities, it is scarcely possible, if even 
it were desirable, to present the naked facts of a science apart 
from, at least, some of its leading principles. Geology has re- 
cently excited much interest, and has been introduced as a 
subject of study in the better class of schools ; to this end, the 
various geological reports presented to the State Legislatures 
have greatly contributed, besides effecting what is generally 
considered their legitimate object, namely, the bringing to light 
of the economical resources of the country. There are yet, 
however, many otherwise intelligent persons, who have paid 
but .little attention to this science, and who imagine that the 
rocks composing the globe upon which we live, lie upon each 
other without any fixed order of succession ; that minerals and 
ores are scattered through them indiscriminately, occurring 
*'in one plac^ as well as another," and that they are to be 
searched out accordingly. And hence the loss of time, and 
disappointment, arising from the unsuccessful search for valu- 
able minerals, where they cannot possibly occur. Not knowing 
that different minerals are associated with particular kinds of • 
rocks, and are never found elsewhere, unskilful persons are 
constantly searching for them in the wrong places. A spot 
was pointed out on the Warrior, among the coal-measures, that 
presented " beautiful gravel," and indeed all that appertained 
to a ''rich and valuable gold mine," excepting the gold; 
the discovery of a gold mine in Clarke county has been re- 
ported in the newspapers ; and still more recently, much inter- 
est has been excited in Cherokee county by the discovery of 
what was supposed to be a silver mine, among the coal-meas- 
ures of the Lookout Mountain, I could point out innumerable 
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instttQOM of diM 0ort, wbteie tlie sK^efst kaoivledge of geolo- 
gical ficience would have shosvm the absurdity of looking for tbo 
precious metals in such places. It is plain, that the inconTen- 
ience arising from this state of things, can only be obviated by 
giving the people opportunities of acquiring correct views of 
the science that relates to the structure of rocks, and to the 
manner in which minerals are distributed amongst them. It 
is for this reason, as well as to prevent the frequent explana- 
tions, that would otherwise be necessary, that the reports of 
our geologists are so frequently prefaced by an introduction to 
the science of geology; and for a like reason, I have thought 
that it might be useful to prefix a very brief outline of the sub- 
ject. Should it induce any of the readers of this report to 
consult works expressly devoted to the elucidation of the prin- 
ciples of the science, its design will be fully accomplished. 

Geology. 

The science of Geology is mainly derived from* the recorded 
results of accurate observations, made by competent persons, 
in all parts of the world. It examines into the mineral compo- 
sition of rocks, their structure, order of sucQCSsion, and distri- 
bution on the earth's surface. It points out the connection 
between rocks and soils, and is thus at the very foundation of 
agricultural science. A knowledge of the structure of rocks, 
presents the miner with the only reliable guide in his search 
for useful minerals; whilst both the architect and engineer 
may derive important aids from this science. 

This is the mere utilitarian view of the science ; but Geology 
has higher, nobler aims than these : it enables us to contem- 
plate, through a succession of ages, the effects of those change- 
less laws impressed upon matter by the Creator, and which are 
still modifying the earth's surface. It traces, step by step, 
the progress of life upon the globe, shows us that whole races 
of animated beings once lived, and passed out of existence, to 
be succeeded by others that, in like manner, after fulfilling their 
4estiny became extinct, and were followed by still other races ; 
.it enables us to perceiv9, in all these revolutions, design, good- 
ness, wisdom 'and power ; in a word: "Evidences like these 
make up. a history of a high and ancient order, unfolding re- 
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cords of the operations .qf ^e Almighty Author of the Uni- 
verse, written by the finger of God himself, upon the foundar 
tions of the everlasting hills." 

Structure of the Earth. 



Our knowledge of the structure of the earth can, for obvious 
causes, extend directly only to a limited depth below the sur- 
face; the portion thus coming within our knowledge, is called 
the earth's crust. This crust, so far as we yet know, is made 
up of about sixteen simple substances, which distribute them- 
selves under three groups : 

1. Oxygen, 

2. Hydrogen, 

3. Nitrogen, 

4. Carbon, 
6. Sulphur, 

6. Chlorine, 

7. Fluorine, 

8. Phosphorus. 



Non-metallic 
substances. 



Metallic bases 
of the earths 
and alkalies. 



Metals 



■{ 



1. Silicium, 

2. Aluminum, 

3. Potassium, 

4. Sodium, 

5. Magnesium, 

6. Calcium. 

1. Iron, 

2. Manganese. 



These, by their combination, produce other substances ; fer 
ins^nce, oxygen combines with the non-metallic substances, 
and forms water, acids, &c. ; and with the bases of the earths 
and alkalies, and forms such substances as silica, alumina, 
potash, soda, magnesia, and lime. These again unite with each 
other, and give rise to a few minerals, which, by their aggre- 
gation, make up rOcks. The following table exhibits the name 
and composition of those minerals, which, in geological lan- 
guage, are called simple, to distinguish them from rocks which 
are aggregates : 



I 

1. Qnartss Silica, 

2. Felspar Silioa, alttxnina, iron, lime, potash or^soda. 

3. Mica.i Silica, alumina, potash, iroQ» lime* 

4. Tale Silica, magnesia, iron, altunina. 

5. Hornblende... Silica, magnesia, lime, almnina, iron. 

6. Argillite « Silica, alumina, iron, lime. 

7. Chlorite .Silica, alumina, magnesia, iron« 

8. Limestone Carbonic acid and lime. 

9. Gypsum Sulphuric acid and lime. 

The principal rocks that ma*ke up what is called the earth's 
crust, are — 1. Granite; 2. Trap rock; 3. Gneiss; 4. Horn- 
blende slate; 5. Mica slate; 6. Talcose slate; 7. Chlorite 
slate; 8. Clay slate; 9. Limestone; 10. Sandstone; 11. Con- 
glomerate ; 12. Loose superficial beds, composed of clay, sand, 
boulders, ^e. 

1. Qranite — ^Is a crystalline rock, made up of the three 
minerals, quartz, felspar, and mica, each of which may readily 
be distinguished throughout the rock. It presents some varie- 
ties arising principally from the relative proportions of its con- 
stituent minerals: such as quartzose, micaceous, and fblspathic 
granite, in which quartz, mica, or felspar abounds. Sometimes 
hornblende is substituted for the felspar, when the rock is called 
nenite. As a building material, where great strength and du- 
rability are required, few rocks equal granite. In the selection 
of it for this purpose, care should be taken to reject those 
blocks in which the felspar has lost its lustre, which marks the 
incipient stages of disintegration. 

2. Trap rock. — This is a compact, hard rock, of a dark, or 
greenish color, and dull lustre. It is composed principally of 
hornblende.' 

3. Gineifi^ — Has the same composition as grcmite, an^dif- 
fers from it only in being stratified. The mica is disposed in 
thin layers, between the other materials, and hence the rock 
Splits readily along these planes. It occurs near Wetumpka. 
Like granite, it makes an excellent building stone, but should 
be laid on its bedding planes; a rule which applies to all the 
stratified rocks, and which is frequently neglected by our 

masons. 

2 
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4. Han^lende $late. — This roek- resembles gneiss, but haS' 
the mica replaced by hornblende. It- may be mistaken fon 
gneiss or mioa slate, in which the mica is black, but mica being 
highly fissile, can easily be determined. 

5*. Mica slaU. — ^This is- a schistose, or slaty rock, in whicb 
mica abounds. It passes ^ into gndss, from which it can only 
be distinguished by the prevalence of the mica. 

6. Talcose slate. — This rock is known by its greasy or soapy 
touch.. In general appearance, it' resembles mica slate; but 
but the want of elasticity in the talc is sufficient to distinguish' 
it from the latter. It makes a pretty good fire-stone for ordi- 
nary purposes, such as the Hning of Eme-kilnSj &;c. It occurs 
in Talladega in great* abundance, and contains the gold nnnes- 
and quarries of marble of that- county* 

7^ Chlorite slate. — Like the preceding,- this rock has a soapy 
touchy but is -always of a decided green. 

8. Olatf slate. — This rock consists; for the most part, of clay 
and silioa ; it^has a slatystructttre,*andis^ frequently highly 
fissile. The shale of the coal-measures is a variety of thb rock. . 
The common cyphering slate is « a good example. 

9- Limestone. — This well known rock is* composed of car- 
bonic acid and -lime* it* can^ always be detected by its efier- 
vescence, on the application of an acid» Magnesian 'limestone, . 
in* addition to the lime, contains* magnesia, and* efiervesoes • 
more slowly than the common 'varieties^ 

It possesses in a high degree, all the good qualities of an* 
excellent building material; ' When sufficiently compact to take ' 
a polish, it' is called inarfole. Our white, black, and variegated «i 
marbles, are only compact limestones.. 

10. Sdndstone — Als the name implies, is composed "of grains ^ 
of sand,.held together by a silicious or- argillaceous cement.. 
Scales of mica, and a considerable amount of argillaceous mat- - 
ter, are often present. The fess acrgilfeceeus varieties make 
the best building materials. 

11. Oonglomerate: — Like sandstone, this rock is composed* 
of particles of other-rocks or minerals) cemented in a like man- 
ner. The fragments, however, are large, and generally 
rotmded and water-worn. This variety is called pudding^tone. 
When the fragments are angular, the rock, takes the- name of 
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breccia. Sometimes the fraginents are calcareouB, but more 
frequently tkey ^re silicious. 

12. Loose Buperjioial maUridU.-^Thei^ make up an impor* 
tant series in some' regions. . The j in general consist of the 
ruins of other rocks, often transported to a distance. The ac^ 
cumulations on the banks of rivers belong to these. 

(rroupe or cldiAses of Rocks* 

The rocks just described, when viewed in masses, arrange 
themselves under two great groups, depending on their struc* 
ture: the first consists of the unstratified rocksj also called 
primary. They are distinguished by their crystalline structurci 
and by the Absence of all marks of stratification. They are 
again conveniently subdivided into granitic, and trap rocks. 

Granite is the type of the first variety; and so far as man 
has yet penetrated, it is found to be the lowest rock. It ap" 
pe9.rs, therefore, as the foundation upon which all the others 
rest. It is, nevertheless, often found resting upon the others, 
and protruded through them ; so that granite is not, in all 
cases, the oldest rock, as the name primary )vould imply. 
Granite often occupies a considerable extent of the Surface of 
the earth, and sometimes rises into mountains. 

The basaltic rocks are less extensive, occupying, for the most 
part, the rents and cracks in other rocks : they also appear 
spread out on the surface as if by overflowing, from the fis- 
sures, through which they seem to have been injected from be- 
low in a molten state* 

The efiects produced upon adjacent substances by the crys- 
talline rocks, are in every way so similar te what would result 
from contact with intensely heated matter, that the name of 
^^ igneous rocks" has been applied to them. Bituminous coal 
is found ccrnverted into anthracite, by the loss of the bitumen, 
which has been driven off by the heat. Chalk has been con- 
verted into crystalline limestone, and rocks are found altered, 
when in contact with'thepi, in such a manner as to render it 
impossible to account for these effects on any other supposition 
than that the crystalline rocks once existed in a state of fusion^ 

That there is at present some source of heat^below, is rri* 
4ent from the increase of temperature as we descend benef^tb 
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the Burflicey the eziBtence of thernial springs and volcanoes* 

Whether these are the effects of the action of an intensely 
heated central mass^ or of immense lakes of molt^i matter, we 
need not stop here to consider. It is supposed that it is the 
oscillations produced by the disturbance of this liquid mass 
that produce earthquakes, with all their terrible consequences. 

Stratified Bocks. 

These are readily distinguished by the layers or beds in 
which they are arranged, and which are supposed to result 
from deposition in water; at all events, they present every ap- 
pearance of matter once held in suspension in water, and after- 
wards deposited. The layers are of various thickness, and 
they split along the lines of stratification, or bedding planes, 
precisely as sedimentary matter does. These rocks admit of a 
natural division, depending upon the absence or presence of 
organic remains ; those containing no remains of plants or an- 
imals, are called novrfosaiUferouB, and those in which such re- 
mains are found, have received the name o{ fossiUferous rocks* 

MetamorpJiic Rocks. 

The non-fossiliferous rocks differ very materially from recent 
sedimentary rocks; they are more crystalline in structure; 
they appear altered from their original condition, and hence 
the name metamorphic has been applied to them. 

The oldest or lowest of these is gneiss. As it is composed 
of the same constituents as granite, it is highly probable that 
it is made up of the ruins of that rock. It is an important 
rock, and forms whole mountain ranges. The ores found in 
gneiss, are those of silver, copper, lead, zinc, tin, bismuth, iron, 
antimony and nickel. 

Mica slate. — Next above the gneiss we have mica slate, into 
which gneiss often passes. Some varieties are used as whet- 
stones, and the ores of tin, iron, manganese, lead, zinc and 
copper occur in it. 

Sornblende slate often alternates with this rock and with 
gneiss. 

Talcose slate is generally found overlying these rocks ; they 
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pass indeed by insensible gradations into each other ; a vari- 
ety, intermediate between this and mica slate, has received the 
name of talco-micaceoos slate. This is the great gold-bearing 
rock of the United States ; besides gold, ores of iron, copper, 
manganese, lead and zinc, are found in this rock. 

Clay slate is generally the highest in this series. It is 9.n 
important metaliferous rock, containing ores of iron, copper, 
tin, and sometimes gold. 

The absence of every vegtige of organic remains from the 
metamorphic rocks, can only be accounted for on the supposi- 
,tion, that when they were formed, life had not yet been intro- 
duced on our globe ; for otherwise, it is difficult to conceive 
how every trace of it should have been so completely oblite- 
rated. 

Fo88iliferou8 Mocks. 

There can be but little difficulty in understanding how vast 
accumulations of sedimentary matter may be deposited : every 
shower of rain is removing portions of the soil and superficial 
beds, which are carried down by the streams and rivers to the 
sea. This downward tendency of the solid materials constitut- 
ing the dry land of our planet, is but one of the effects of those 
great immutable laws impressed upon matter. Although, in 
general, such effects are slow, and scarcely perceptible, yet 
they sometimes, in the lapse of a few years, produce changes 
that affect the physical features of a country. 

The verge of the plain, on the river side, upon which Tus- 
kaloosa stands has, within the memory of men now living, been 
scooped by the rains, into ravines of enormous extent, that give 
a pretty correct view of the formation of hills and valleys by 
denudation. It will be shown farther on, that these materials 
have been brought from the upper part of the State, so that 
they have but resumed their onward journey to the ocean. 

The phenomena presented by the sedimentary rock can be 
explained by reference to what is now in actual progress. It 
is well known that the size of the materials transported by 
irater is an index to its velocity; we find frequent alterniations 
in the strata under consideration, of coarse and fine materials, 
varying between large paving stones and fine clay. The lam- 
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mation of the beds, tbe ripple-marks left on their surface, and 
in every other respect, they bear so striking an analogy to the 
deposits that are now in progress^ that they must be referred to 
like causes. The materials transported by the rivers, are 
spread out over the bottom of the sea, and in process of time, 
converted into solid roek. This conversion of loose materials 
into compact masses, may be seen along our shores, where the 
consolidation takes place by the infiltration of iron, lime, ar- ' 
gillaceous or silicious matter. If the sea contain any living 
beings, they will be entombed in this sedimentary matter, and 
their remains will be imbedded, and preserved in the rocks thus 
formed. If the deposits take place in rivers or lakes, the en- 
closed remains will be those of fresh water animals and plants ; 
if in the estuary of a river, they will be those that inhabit 
brackish water ; and if in the sea, they will be altogether ma- 
rine. It is in this way that the rocks present complete records 
of the former history of our globe, with all the changes that it 
has undergone; the introduction of classes of animals and 
plants upon it, their final extinction, and very often the condi- 
tions of their existence, become known to us. If the accumu- 
lations thus formed, after consolidation, be lifted up by some 
force from below, the effect will, of course, be the formation of 
dry Und, and this accounts for the remains of m?brine animals 
being found on the tops of mountains. 

That rocks were thus uplifted^ we have the most abundant 
evidence — evidence, too, that any one may observe for himself. 
In most cases, the rocks were not lifted up bodily, but the lift- 
ing force acted along lines, and in directions that may be 
traced for hundreds of miles. One of these lines may be seen 
in Jones's Valley, where the limestones are pushed up into a 
vertical position, while the coal-measures on the Cahawba and 
Warrior incline towards the east and west. This tilting up of 
the rocks, besides the scientific interest connected with the ef-^ 
fects of a force so enormous, as to be capable of lifting strata 
of rocks miles in thickness, has also a highly important practi- 
cal bearing. But for it, our knowledge of the structure of the 
earth's crust would be far more limited thau it is. To express 
the effects produced by this force, we have a few terms that are 
technical to geology. The line along which the force acted, 
and towards which the strata lean, is called the antielinal Una 
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or axis; and the direction of the edges df the tilted 'rocks, 
"taken along a horizontal line, is called their strike; it corres- 
ponds with what the miners call "level course." The dip 
expresses the angle which the uplifted rocks make with the 
horizon; it varies between vertical and horizontal, ^and is 
always at right angles with the strike. When two parsJlel 
upUfts have taken place, the Une from which the strata rise on 
each side, is called the synclinal axis. 

The following diagram will explain these terms-: 




1, 1 — ^Anticlinal axes. 2, 3 — SincUnsbl axes ; generally, synclinal a.xen 
are confined to valleys, but they often occur as represented at 3, on the 
summits of mountains. 4 — ^Represents the dip, or angle which the stra- 
tum a makes with the horizon. In the case represented, the -dip is 45°. 
When the edges of the strata come to the surface, they are said to ovioropy 
as at d, j3. 



Numerous examples could he presented wTiere a knowledge 
of these simple facts would have proved highly useful ; but a 
single illustration must suffice. Th^ inclination of the beds of 
coal in the Warrior coal-field is very slight, arid hfence they are 
found out-cropping in numerous places, in ravines, banks of 
streams, &c. In taking up, or "entering" the public land, 
persons always prefer land on which coal appears on the sur- 
face, and it but rarely happens that they purchase any other, 
at least, on account of the coal. Now, I know from actual ob- 
servation, that where the coal is explored and worked, that 
many who have purchased land in this way, will be utterly dis- 
appointed* But, a single diagram will fully explain this : 
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Fig. 2. 




Let a represent the boundary line between the tracts of land A and B, 
and the black line a bed of coal out-cropping on the tract A, Now, it is 
obvious, that although no coal is seen on By that, nevertheless, the princi- 
pal part of the bed belongs to that tract. ' 



Coal lands are sometimes purchased on the Warrior, where 
the coal can only be raised, owing to the direction of the dip, 
at very great expense. It is plain, indeed, that simple as this 
knowledge is, no mining operations can'b^ conducted with any 
chances of success without it. 

Prom what has been said of the manner in winch the re- 
mains of animals and plants are entombed in rocks, it must 
appear that they present a means of classification far more 
certain than any that has ever been proposed. 

The term fauna is applied to the living beings, taken col- 
lectively, that inhabit a country, as the word flora is used to 
designate its plants. Every one knows that there are animals 
and plants peculiar to diflFerent countries, and even to different 
parts of the same country. Tropical plants are not to be mis- 
taken for those of any other region ; and even where the con- 
trast of climate is less striking, th« range of certain plants is 
limited. Our long-leaved pine scarcely crosses the Roanoke, 
and the palmetto does not extend to the Cape Fear. 

There are shell-fishes living on the coast of New England, 
that are not found farther south, whilst many southern forms 
do not exist at the north ; and scarcely any of either are found 
on the other side of the Atlantic. 

Itf America, we have not the elephant, rhinoceros, the 
camel, or the lion; but we have the bison, the elk, and the 
bear. Now, when the remains of ancient floras and faunas 
embedded in the solid rock, by a process ahready e^pl«med, 
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are brought to light, it is easy to see, to what extent, and with 
what certainty, they teach the past history of our globe. 

Organic Remains. 

It appears from the investigations of geologists, that the 
oldest flora and fauna consisted altogether of the inhabitants 
of the ocean, and that even these were of the lowest types, such 
as sea-weeds, shell-fish, tribolites, (animals related to crabs,) 
and cartilaginous fishes. It appears further, that these types 
characterised this period all over jthe wprld ; that at the end of 
this period, they were blotted out of existence, and succeeded 
by other types, which were destined to give place to others of 
a higher order in the scale of being. From the investigations 
of geologists, it also appears that this succession of organic 
forms was adapted to a corresponding progression in the state 
of the earth's surface, so that every where, among fossil groups, 
of successive formations, marks of adaptation to pre-existing 
conditions may be observed. Crustaceous animals follow the 
sea-weeds upon which they fed ; the voracious sauroid fishes 
are introduced afte^ a supply of food was prepared in the ex- 
istence of other animals. Huge reptiles appeared still later, 
that preyed upon these. Birds came into existence after the 
appearance of land, as indicated by the presence of land plants. 
Insects precede the, insectivora. Herbivorous animals appear 
still later, where plants were, in number and kinds, sufficient 
to afibrd proper food, and are followed by carnivorous animals, 
which prey upon them, and last of all, man appears. 

A classification of rocks, based upon the distribution of or- 
ganic remains, has been adopted by geologists, and is presented 
in the following table : 
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TABLE, 

Showing the order of superposition of the Fossiliferous and 

other Mocks. 



RECENT PERIOD, OR POST PLIOCENE. 



BytHmUf Fonnations, ami 


Localities of cbaracteristic de- 


European Equivalents and 


Groups. posits in America. 


Localities. 


•^iivticm, 


Superficial deposits. 


Found in all countries. 


StnOyUd beds of day 






andsandj containing the 


Atlantic coast 




remains of extinct mam- 






xnals and recent sheila. 






Drill, -or Diluviam. 


Northern States. 


Northmi Europe. 



TERTIARY PERIOD. 



JSTewsr TeHiary, «r 


South Carolina. 


TilloftheCUdeTsUey, 


Pliocene, 


» 


Norwich crag. 
Subappentne beds. 


Mddh Tertianff or 


Maryland, 




Miocene. 


Virginia, 


Red crag. 




North Carolina. 


Basin of Uie Rhine, 






Molasse of Switzerland. 


Older TerHary, or 


Maryland, 




Eocene, 


Virginia, 


London clay. 




South Carolina, 


Paris Basin, 




Alabama. 


Auvergne. 



NEWER SECONDARY PERIOD.' 



Chttaeeous System, 

Gault 

Upper chalk, (with flints.) 

Lfower chalk, (without 

flints.) 
Chalk Marl. 
Upper Greensand. 
Lower Greensand* 



New Jersey, South 
Carolina, Alabama. 



Maestricht beds. 



Craie tolau. 



Neocomien. 



MIDDLE SECONDARY FEiEUOD. 



Wsalden Formation, 






Weald clay. 




Portland. 


Purbeck beds. 




Surrey, Kent & Sussex. 


Oolitic System^ 






Portland stone. 




Oxford, Bath. 


Kimmeridge clay^ 




Jura chain. 


Forest marble. 


1 




Great Oolite. 






Inferior Oolite.^ 


Virginia? 




Lias Group, 






Upper Lias. 




Lyme regis^ 


Lower Lias Ihnestone, 




Whitbj, 
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OLDER SECONDARY PERIOD. 



flyatems, FormatioDS, and ILocalities of cbaracteristic dO' 
Gr oupa. I poaitg in America. 

Upper New Red^ or 
Triaane %9Um, 



Eiur(^aa Bquivalenta and 
Localities. 



Saliferous, or New Red 

Sandstone. 

Red Sandstones and 

Conj^lomerates. 



Massachusetts, 

Connecticut, 

Virginia, 

N. and S. Carolioa. 



Keuper. 
Muschelkalk. 
Bunter sandstone. 
(Gres bigarre.) 



NEWER PALJSOZOIC PERIOD. 


Mc^nesian Limutone, ori 




Permia, Russia, 


Permian System. 




Zechstein. 


Magnesian Limestooe. 






Lower New Red. 




Rothe-todte-liegende. 


Cccrbomferaus %8iem. 






Coal Measures. 


Penosylvania, Virginia, 


Coal Measures of the 


Millstone grit 


Ohio, Alabama. 


North of England. 


Carboniferous, or Moun- 






tain Limestone. 






Lower Carboniferous 






Shales. 







MIDDLE PALiBOZOIC PERIOD. 




Devonian Syslem^ or Old 








Red Sandstone. 


New York, Pennsyl- 






Yellow quartzose sand- 


vania, Ohio, Michigan. 






stone. 




Devonshire. 




Flagstones. 








Limestones. 








Conglomerates. 









OLDER PALEOZOIC PERIOD. 

New York System. 



Upper Silurian Bodes. 


-? 






Chemung Group. 








Genesee Slate. 


New York and West- 


Wales. 




Marcellus Slate. 


ern States, Alabama, 






Ludlow and Wenlock 




Russia. 




Series. 








Hilderberg Series. 








Loioer SUurian Rq^cks, 








Caradoc Sandstone. 


Vermont, New 






Llandeilo Flags. 


York. 


Wales. 




Champlain Division. 




Scandinavia. 





PRIMARY AND METAMORPHIC HOCKS. 



Metamorphic 
Rocks. 



Atlantic 
States. 



Scotland and other 
countries. 



Granitic Rocks. | 



u 



<( 
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Silurian Bocks. — The lowest, and consequently the oldest, 
of these groups, has received the name of Silurian rocks, be- 
cause they occupy the country once inhabited by the ancient 
Britons, who were called Silures, Local names of this sort 
are useful, because they refer to localities where the rocks so 
designated occur in their most characteristic form, so that no 
doubt can remain as to the meaning of the author, who makes 
use of such names. 

The Silurian rocks extend from New York to Alabama. 
They are composed of sandstones, conglomerates and lime- 
stones, and are characterised by the remains of sea-weeds, 
corals, shells, trilobites, and fishes ; the latter being the most 
highly organised forms that they contain. In the upper Silu- 
rian rocks, remains of plants appear for the first time. The 
great north-western lead mines occur in these rocks. Silver, 
copper, and excellent beds of iron ore, are also found in them. 

Old Bed Sandstone. — The rocks of this system consist of 
slates, limestones, conglomerates, and sandstones of a brick-red 
color. They are developed in New York, Pennsylvania, and 
Virginia. Corals were abundant during the deposition of these 
rocks. The molluscous animals were of higher types ; but the 
trilobites had become rare. Fishes of the most singular forms 
made their appearance, and in this country, reptiles have left 
their remains for the first time in these rocks. 

Carboniferous System. — This system consists of a vast se- 
ries of beds of limestone, upon which the millstone grit reposes. 
This last rock underlies the coal-measures composed of .beds of 
shale, sandstone, and coal. , 

There are two fossils in the carboniferous limestone of Ala- 
bama, that serve to distinguish it from the Silurian Umestones; 
these are a screw-shaped coral, called Fenestella Archimedes^ 
and a species of pentremites. The coal-measures are every 
where characterised by the great abundance of fossil plants, 
which are found principally in the shale that overlies the 
coal, where they appear in a state of wonderful preserva- 
tion. The stems of very large plants occur both in the shale 
and overlying sandstone, that belong to the genera SigillariOj 
Catamites J and Lepidodendron. Beneath the coal there is"" 
generally a bed, called by the miners under-clay, in which a 
peculiar fossil called Stigmaria, is quite abundant. 
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The baeinHshaped depreseioiiB in which coal is found are re* 
xnarkable, but are not universal, in Alabama, for instance, 
they are long and trough-shaped, resembling shallow ralleys, 
which are the result of the uplifting forces that hare elevated 
the edges of the coal-measures. 

The flora of the carboniferous system is characteristic of a 
damp, warm climate, such as at present is peculiar to the 
islands wijhin the tropics, for no where else do we find the lux- 
uriant vegetation of the coal formation. 

For speculations upon the causes that have so changed the 
climate of various portions of the earth's surface, and upon the 
extinction of species, I must refer the reader to the full trea- 
tises upon this subject. 

It is now universally admitted, that coal is of vegetable ori- 
gin ; that it is derived from vast accumulations of wood, peat, 
and other vegetable matter*, carbonized under great pressure. 
Whenever this carbonization occurred under circumstances that 
prevented the escape of the gases, the result is bituminous 
coal; but where they could escape, anthracite is produced. 
Thus, along the anticlinal line of the Alleghany Mountains, 
where the strata have been fractured, anthracite occurs ; and 
as we recede from that line, the coal becomes more and more 
bituminous. Anthracite is also produced in the vicinity of 
trap dykes. The structure of wood may be detected in coal by 
means of the microscope ; and charcoal is of common occur- 
rence in the coal of Alabama. The state of preservation of 
the plants associated with the coal, as well as the fact that 
many of them are found standing erect, renders it probable 
that they grew as we find them, and that the whole mass was 
accumulated on the spot where the coal is found. Even in our 
own climate, the luxuriant swamps along the coast enable us 
to understand how this could happen. If we suppose a subsi- 
dence to take place, and the whole to be covered by sedimen- 
tary deposits to a great depth, and heat applied below, it is 
easy to conceive bow the compact carbonaceous substance, 
coal, would be produced, where nothing can escape. 

Besides the great number of plants found in the carbonifer- 
ous rocks, they contain corals, the remains of moUusks in great 
number, and voracious fishes of an extraordinary character. 

Besides the building materials afforded by these rocks, the 
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carboniferous limestone is in some countries highly netallifer' 
ous rock, containing lead, silyer, copper and zine« 

The coal measures, besides coal, contain clay, iron-stone^ op 
carbonate of iron, the ore used so extensiyely in England. 

New Red Sandstone, — This system is composed of strata of 
sandstone of a red color ; it extends from Connecticut to South 
Carolina, where it terminates. Organic remains are not 
abundant. The most important are those of fishes ; the last of 
the type with unequally lobed tails, ^he appearance of birds 
upon our globe is first indicated during the deposition of these 
rocks, as appears from the tracks left on the sandstone of the 
Connecticut valley. Some peculiar reptiles are abo found in 
this system. 

Lias and Oolitie Systems^ — ^These are included by the geol- 
ogists of continental Europe under the name otJurasic system^ 
The rocks of the Lias are composed of beds of shaly, and ar- 
gillaceous limestones, marl and clay. They are remarkable 
for the great beauty and fine preservation of their fossils. It 
is here that the great reptiles Ichthyosaurus and Plesiosaurus 
make their appearance on the stage of existence. The first 
mammal is also found here* 

Wealden ffroup.^—Tihis interesting fresh water formation is 
not found in this coimtry.. It is composed, for the most part, 
of beds of gravel, sand a»d clay, transported by a river. Be- 
sides fresh water shells, the organic remains include the bones 
of a gigantic herbivorous reptile, the Iquanodon.. 

Cretaceous ^rowp.— *-Next above these^ we have the remark- 
able rocks that include the chalk of England,- from which the 
name is derived^. The prairies of Alabama and Mississippi be- 
long to this group. The fossils are abundant; among which 
chambered shells of the genera Nautilus and Ammoi^tes are 
conspicuous^ The most remarkable fossil consists of bones of 
a huge reptile, related to the Mososaurus- The Ammonite 
disappears with these rocks, to be found no more. Ores of 
iron, gypsum, limestone^ marl, and potter's clay, are the only 
mineral substances of economical value to be looked for among, 
these and the following rocks, excepting the alluvium in which 
ores are sometimes found, that have been transported froia 
other rocks.. 

Tertiary period. — ^The rocks of tlfis period conBist>in general^ 
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•f loose sands, graver, clay, Hinestones and marl. Althougb 
widely distributed, they are not often found in continuous beds,, 
but in patches, on the surface of the underlying rocks. 

Sir Charles Lyell has proposed a classification of the Ter^ 
tiary rocks, founded on the relative proportion of recent and 
extinct species of shells that they contain. The oldest deposits ' 
he named "eocene," a word signifying the dawn of the present 
order of things.* The eocene contains in Europe only. about 
3| per cent., of recent speeies^ To the middle portion of the 
tertiary, he gave the name of "miocene," wUch signifies the 
preponderance of extinct species- over the recent ; and to the 
upper beds of the series, he gave the name of "pliocene," in 
reference to the greater number of recent species found in 
them. The miocene of Europe contains about 17 per cent, of 
recent species, and the pliocene from 85 to 50 per cent. The 
"post pliocene" beds are characterized by the remains of ani- 
mals and plants belonging to the present period. 

The term "drift" is applied to certain beds of loose gravel, 
sand and clay, containing large water-wOrn and angular blocks. 
These beds are not known at the south, but cover a considera- 
ble extent of country in the north of Europe and America. 

The "alluvium" includes the deposits that are at present 
taking place, in tne estuaries and on the banks of rivers; of 
Course they contain the remains of works of art, as they are 
contemporaneous with man's existence on the earth. 

The following wood cut will convey a clear idea of the rela- 
tive position of the rocks thus briefly described :. 



Fig. 3^ 




1' — Granite.. 2 — ^Metamorphic rocks. 3^ — Silurian system. 4— Carbon- 
iferous system, beds of coal,.&c. 6 — ^Cretaceous rocks. 6 — ^Tertiary beds. 
I^hc dark irregular lines intersecting the strata in a yertical direction, re- 
l^veseai trap dikes.. 
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CHAP. I. 

Order of Buper-pontian of the Rdbk% of Alabama — Extent — 
G-eological Structure — Taleose Slate — Gold — Marble — 
Limestone — Plurnbago. i 

Instead of dividing the State according to its geo- 
graphical boundaries, and describing each division se- 
parately, as is often done in Greological Reports, I have 
found it more convenient to describe the Rocks of Ala- 
bama in accordance with their geological position, and 
to follow out each formation in connexion, wherever it 
may be found. 

The following table exhibits the order of succession 
of the rocks of the State : 

6. Tertiary System. 

5. Cretaceous System. 

}Coal Measures. 
Millstone Grit. 
Carboniferous Limestone. 
3. Silurian System. 
2. Metamorphic System. 

1. Primary System. 

1 
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1*.''']?RIMARY AND MeTAMORPHIC RoCKS. 
• • • 

In,Tailadega, a crystalline or true granite is said to 

occqri and I have therefore given it a place among the 

, r6^ of the State, although I have not seen it. All 

/./the rocks that I have seen, called by this name, are 

• • • 

'•. ' .gneiss, and belong to the overlying system. 

2. Metamorphic Eocks. 

Extent — These rocks occupy a considerable area of 
that part of South-Garolina, and Greorgia, above the first 
or lowest falls of the rivei^. They enter Alabama from 
the upper comer of Carroll county, and have their N* 
W. boundary passing through the S. E. comer of Ben- 
ton county, from thence it passes in a S. W. direction, 
three or four miles east of the town of Talladega ; cross- 
ing the Coosa above Fort Williams, it runs through the 
lower comer of Autauga county. All that part of the 
State, east of this line, is occupied by the Metamorphic 
rocks. Towards the S. E. they lose themselves beneath 
beds of pebbles, sand, and clay, of a more recent forma- 
tion. The entire county of Randolph, a portion of Ben- 
ton, Talladega, Chambers, Tallapoosa, Shelby, Coosa, 
and Autauga counties, are covered by these rocks. In 
the bed of the Coosa they are laid bare, as low as We- 
tumpka, which is the most southern exposure of this 
important group of rocks in the United States. 

Wetumpka, therefore, is the southern extremity of a 
line inscribed on the map of the United States, with ex- 
traordinory accuracy, many years ago, by McCuUough, 
as the boundary of the primary region. It marks, be- 
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.«dded^ an important physical feature of the country ; for, 
commencing on the Delaware at Trenton, it crosses the 
head of navigation of all the important rivers of the 
Atlantic slope — ^the Delaware at Trenton, the Potomac 
fit Washington, James river at Richmond, the Appoma- 
tox at Petersburg, the Roanoke at Halifax, the Pedee 
at Cheraw, the Wateree at Camden, the Congaree at 
Columbia, the Savannah at Augusta, the Chattahoo- 
chee at Columbus, and the Coosa at Wetumpka. 

The rivers, after passing the barrier presented by 
iJliese rocks, meet with but little resistance from the 
JesB consolidated beds of the cretaceous and tertiary for- 
mations that border the Atlantic, and Gulf of Mexico, 
below the falls of the rivers, from New-Jersey to Texas. 

Structure. Of this important formation, I only examin- 
ed the eastern portion, beginning 4 miles S E of the town 
of Talladega, at the marble quarry. At this point, heavy 
strata of talcose slate rise into prominent ridges, ex- 
tending from N. E. to S. W. The slates are much con- 
torted, and dip to the S. E. at an angle of about 40°. 

A good section of these rocks may be seen at Talla- 
dega creek, at Taylor's mill ; they are exposed on both 
banks of the creek, and are, for the most part, of a 
grey color, occasionally passing into black ; they are 
hard and silicious, and contain thin seams of quartz, 
and nodules and crystals of iron pyrites. 

About three miles north of Syllacogga they cross the 
public road ; and at this locality enclose beds of lime- 
stone. Towards the west, the sharp well defined out- 
line of the hills composed of talcose and mica slates, 
are seen to the south of Talladega creek. 
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These slates have been explored for gold on the last 
mentioned creek, but I believe to no great extent^ nor 
with any profit. The gold-bearing rocks, are found to 
extend from Bandolph to Autauga, but, so far pa I have 
seen them, they differ very materially from the pro- 
ductive rocks of North and South-Carolina : they pre- 
sent less tendency to disintegration, are less siUcious 
and feruginous, and are but seldom intersected by quartz 
veins — ^features that strike the least observant, in the 
gold region of the States just mentioned. As I have 
seen only the verge of this formation, of course I can 
saynothingof Randolph, Tallapoosa, and other places, 
where the indications may be more promising. It is not 
a little striking to observe how frequently these slates 
are accompanied by beds of water-worn pebbles, that 
seem to have lodged in the depressions between the hills, 
and which in North-Carolina, South-Carolina, and Geor- 
gia, are auriferous, constituting the deposit mines of these 
States. It is highly probable that beds of grey, or 
magnetic, iron ore, will be found in this region. 

A small specimen of pure plumbago was shown to 
me, which was found on the Hillabee, and another spe- 
cimen, said to be plumbago, from Hatchet creek. In 
the latter, I recognized a substance, biiMight to Tuska- 
loosa, and sold for that mineral ; but, as it was always 
ground, I was unable to say precisely what it was. I 
now find that it is a soft black talcose slate, free from 
grit ; it has, of course, a soapy touch, like plumbago, 
and may be a good substitute, to lessen the friction of 
wheels and machinery ; but it contains not a particle 
of phimbago, or black lead, as it is usually called. 
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The most interestmg rock of this series is a white and 
grey crystalline, limestone or marble, which underlies 
the slates^ along their western edge. Marble is associa- 
ted with the same rocks in Spartanburg, S. C, and the 
counties of Habersham and Hall, Georgia. 

About four miles from the town of Talladega, along 
the base of a little range of hills forming the valley of 
Talladega creek, the marble comes to the surface, where 
a quarry has been opened for its exploration. A part 
is ii^hite and finely crystalline, whilst other beds are 
hard, compact, and fine grained. As this marble is strar 
tified, the colors run in layers, corresponding with the 
bedding planes of the rock, and hence the striped ap- 
pearance of the slabs, when dressed. Seams of pure 
white, fifteen to twenty inches thick, are not uncom- 
mon ; but the mass of this rock is more or less colored, 
and scales, and even layers of talc are found interstra- 
tified with it. Cherty portions are also found, which, 
although scarcely distinguishable from the rest, the si- 
licious particles being intimately blended, with the lime, 
are very hard and troublesome. 

The value of this, and the adjoining quarries, is much 
impaired by the cracks and joints that intersect them. 
But I observe#hat they are sometimes confined to cer- 
tain beds, and do not extend to the overlying ones, and 
therefore a careful exploration may bring to light beds 
not thus broken up. This is rendered more probable, 
by the great thickness of the beds, which amounts to 
forty or fifty yards. The strata have a dip of 40°, but 
they vary greatly in this respect, being sometimes un- 
dulating, and even contorted, and thus resemble the 



REPORT ON THE QEOIiOQT OF ALABAMA. 



slates with which they are associated. There are three 
quarries opened within a short distance, in the same 
range, at natural exposures. As is generally the case 
where limestones occur with less destructible rocks, 
they have suffered much from denudation, and are coi^ 
sequently but little elevated above the surface. I think, 
however, that there can be no doubt that marble may 
be found at numerous intermediate points between these 
quarries, although it may be below the surface. On 
Talladega creek there is quite a respectable establish- 
ment, owned by Mr. Taylor, for working marble for mo- 
numents, and tablets for graves, which appear to be the 
sole use made of this valuable rock. The grey or lead 
colored varieties are ornamental and take a fine polish. 
At the lower quarry on the creek, the marble passes iiH 
to a very distinctly stratified common bluish limestone,^ 
cut by joints, which breaks up into large tablets. This 
rock is admirably fitted for architectural purposes. The 
finest quarries are at the southern extrendty of the 
range, near Syllacogga. The most important of these, 
is that opened by Dr. Gant, about ten miles west of the 
Coosa. The difference in favor of this locality consists, 
not more in thq quality of the marble, than in the re* 
gularity of the stratification of the be^ and freedom 
from joints. 

The rock does not rise much above the surface, at the 
point where the quarry is opened, and is every where 
else covered by beds of clay and loam. The strike is 
N. E. and S. W., which is, of course, the direction a 
continuation of the quarry must take. The dip is 46**, 
and a greater proportion of the rock at this place is 
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white, than at the other quarries. I saw masses ten 
feet long, four feet wide, and thirty inches thick, al- 
most a pure white, recently quarried. The strata are, 
however, in general, interstratified with flakes of tale ; 
the seams in which this mineral is found mixed with 
the rock, vary in thickness, from one inch to a foot, or 
more, and as it is, as usual, disposed along the bedding 
planes, it facilitates the quarrying very materially, by 
disposing the rock to split in that direction. When the 
white seams are not thick, the rock can be sawed so that 
the slabs may present one or even two white surfaces ; 
so very regular is the stratification. 

The size of the blocks that may be procured here, 
seems to be limited only by the means of removing 
them from the quarry. Some of the pure white mar- 
bles are finely lamellar or crystalline, and both in tex- 
ture and color, compare well with the finest Italian 
marble. The simple statement of the fact, that blocks 
of white marble, thirty inches in thickness, and the o- 
ther dimensions in useful proportion, may be obtained 
at this quarry, is sufficient to show its great importance. 
The value of these quarries would soon exhibit itself, 
if there existed but a cheap mode of conveyance to any 
navigable point on the river ; but it is a fact that should' 
be known to our citizens, and one that places in a clear 
point of view the state of our ordinary means of trans- 
portation, that although this quarry is situated within 
ten miles of such a river as the Coosa, marble may be 
brought from the North to Mobile, or even Montgome- 
ry, nearly, if not altogether, as cheap as from this 
point. 
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It is sufficiently obvious, that the industrial resour- 
ces of Alabama can add nothing to her real wealth or 
prosperity, so long as this state of things continues. 

I have recently received from Mr. Alexander speci- 
mens of marble from other quarries, just discovered^ 
that are highly promising. 



CHAPTER II. 

Silurian or older Fossiliferous Rocks. 

Silurian Rocks — Extent — Mineral Composition and Struc- 
ture — Red Mountain Ghroup — Silurian Rocks of the Cahaw- 

' ha — Section at Pratt* s Ferry — Section across Roup's Val- 
ley — Joneshorough^Elyton — Section on Five Mile Creek — 
St, Clair — Asheville — Section at Blount Springs. 

Extent — ^At Centreville, on the Cahawba, a rugged 
looking limestone may be seen in the bed of the river, 
and projecting from the banks, both above and below 
the bridge ; this is the Southern extremity of the Silu- 
rian system in Alabama, and I believe, in the United 
States. To the east, these rocks spread out towards the 
Coosa, in Autauga and Shelby, until they cover the 
Metamorphic rocks in Talladega, Benton, and Chero- 
kee counties. Along the valley of the Coosa, they make 
their appearance on the east, coming out from under 
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the carboniferous rocks of the Cahawba Valley; higher up, they 
are seen in the same relation to those of the Lookout Mountain, 
and from thence extend along the river to Rome in Georgia. 
They are visible about sixteen miles in a straight line S. E. of 
Tuskaloosa, where the waters of the Big Sandy Creek have re- 
moved the overlying loose materials, that cover the surface of 
this part of the State. From this they extend north almost with- 
out interruption, to the head of Murphree's valley, separating 
the Warrior coal field on the wesi, from that of the Cahawba 
on the east. In this direction they are confined to a series of 
continuous valleys, that rarely exceed seven or eight miles in 
breadth; they are, in truth, but one valley, although designa- 
ted by difierent names. The southern extremity has received 
the name of Roup's Valley; the middle portion, which includes 
the towns of Jonesborough and Elyton, and extends to Village 
Springs, is called Jones's Valley; whilst the part between the 
Village Springs, and the upper extremity, where it is lost in the 
Racoon Mountain, has the appellation of Murphree's Valley. 
The direction of this valley is nearly N. E. and S. W. Al- 
though these rocks occupy anticlinal valleys, they also rise in- 
to a range of hills, which are generally known by the name of 
the "Red Mountains," wherever they occur ; a name that is de- 
rived from a bed of red oxide of iron, that is nearly always pre- 
sent. And, as the mill-stone grit also rises into two ranges of 
parallel hills, to distinguish them from the former, they are 
called by the inhabitants, "Sand Mountains;" names that will en- 
able the geologist to understand the structure of the region, 
when he hears the names applied ; the Red Mountain always 
meaning the Silurian rocks, and the Sand Mountain the mill- 
stane grit. 

This long valley, which extends to the sources of the Warrior, 
and almost connects the Tennessee river with the head of navi- 
gation of that river and the Cahawba, forms also the great line 
of communication between the north-eastern and central portion 
of the State. Besides being a striking feature in its topogra- 
phy, it intersects the mineral region of the State, and there- 
fore wiH always be a line of great interest to the engineer, as well 
as to the geologist. 

In the valley of Blount Springs, a small patch of silurian 

2 
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rocks appears^ as if pushed up through the carboniferous lime* 
stones. It is from the former, that these remarkable springs 
rise. In the same vallej, but higher up, in Marshall county,, 
the carboniferous rocks are in some places sufficiently denuded 
to expose the underlying rocks. I am also informed that they 
come to the surface in Morgan, Lawrence, and Franklin, but as* 
I have not examined these counties, I barely mention this fact 
to direct the attention of others to the subject. 

MiNEKAL COMPOSITIOK AND GEOLOGICAL STBUCTUBE. 

The group of rocks under consideration, is made up of common' 
blue limestone, white, grey, and variegated marble, magnesian 
limestone, both the crystalline and earthy yariety, cherty 
limestone, homstone, sandstone, conglomeratOi iron ore, black- v 
aluminous shale, and clay slate. 

It would be* premature to attempt a sub-division of the Silu- 
rian rocks of Alabama, by referring them to those groups adopt- 
ed in New-York, where they^ are developed on a scale so mag- 
nificent. I shall therefore content myself by applying to our 
rocks the- term. "Red Mountain group,"' already known in the' 
State, which will distinguish themfrom the carboniferous system- 
with which they are intimately associated. As a mass, they are* 
poor in organic remains, whilst the carboniferous limestone is- 
highly fossiliferous, and the foswls of the two not being kept 
separate^ (if indeed any were collected from the Silurian rocks,) 
doubts have been thrown over the occurrence of any in the State,- 
smd their existence in Alabama is now demonstrated for the* 
jSrst time ; so far as I know^ 

When I commenced the study of these rocks, it was with the* 
impression that they were carboniferous, and that the mill-stone* 
grit, and coal measures of the Warrior rested conformably up- 
on them in Roup's Valley. This 1 soon found was not the case,, 
at least, with th^ rocks of the Warrior, in the valley just nam- 
ed; and a still farther examination brought to light chai-acter- 
istic Silurian fossils. 

On the oast side of the valley near the town of Elyton, I found 
casts of PentamcrvuB ohlongxis^ and Strophomena corrugata^ in 
the bed of iron ore which caps the mountain at that place. It 
18 quite evident that these rock& arc the equivalent of the series. 
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of Strata, designated the "Clinton gronp/' in the New-York 
Geological Reports, — ^that the iron ore is identical with that 
known there as lenticular clay iron ore, and in Pennsjlyania, as 
fossiliferous iron ore. 

Nothing could place in a clearer point of Yiew, the great value 
of the study of organic remains in indentifying rocks. As this 
bed of ore, with its associated rocks, is exceedingly persistent, 
(I have traced it in the State over an extent of one hundred and 
fifty miles,) it became at once a base line, to which I could refer 
all the other rocks, that at once marshalled themselves into 
their proper places, in the order of succession, without further 
difficulty. 

Silurian Bocks of the Cahawba. 

The masses of limestone, in the bed of the river at Centre* 
ville, which form the lowest barrier in the river, and^the head of 
navigation, are weathered and eroded by the stream in a curious 
manner. The surface does not weather smooth like the purer 
limestones, but is covered with points and ridges, and excavated 
into irregular depressions* Even where the rock is exposed only 
to the atmosphere, and to rain, the appearance it presents is suffi- 
ciently singular to excite the curiosity of ordinary observers. 
Sometimes the ridges seem to radiate from an elevated point on 
the rock, as if the fingers had been drawn over it when soft. These 
elevated parts are more silicious than the rest, and hence resist 
disintegration, and decomposition, and remain in relief when the 
other parts are depressed by the constant wasting due to agen- 
cies, to which I have already alluded. 

Two or three miles above this, on Shultr' creek, a bold stream, 
upon which are situated jthe cotton factory at Scottsville, and 
Camp's bloomery, comes in from the west; after flowing 
thro' the limestones above the factory, it lays bare the coal mea- 
sures, which are seen on the left bank of the pond, and again on 
the dam. At the bloomery, beds of limestone are in contact 
with the overlying measures, and the neck of land between the 
creek and the river, is entirely occupied by heavy ledges of 
limestone. Between the mouth of the creek and Pratt's feri-y^ 
they rise up boldly above the bed of the river to the height of 
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eighty or a hundred feet. The strike of the rocks here being 
N. E. and S. W. the river, after passing over the coal measures, 
has cut its channel through them. The road from the ferry to 
Monteyallo passes over the upturned edges of these rocks, and 
however diflFerently it may appear to the traveller, it is cer- 
tainly to the geologist, an interesting locality. 

A section across the river at this point, commencing on the 
Ttest, will give the reader a clear idea of the structure and se- 
quence of the rocks at this place- 

1. Blue Limestone. 5. Variegated Marble. 

2. Drab colored Magnesian Lime- 6. Yellow Sandstone. 

stone and Marble. 7. Black Shale. 

3. Marble and Blue Limestone. 8. Gherty Bock with Crinoidal stems. 

4. Iron Ore. 9. Beds of Gravel, Loam, &c. 

* 

1. At the ferry I found, on the weathered surface of this 
rock, Maclurea magna. Although the fossil is imperfect, pre- 
senting only the convoluted whirls of the shell in relief, with 
an occasional section through them, I think I could scarcely be 
mistaken, and if I am not, this is the equivalent of the chazy 
limestone, a member of the Black river and Bird's-eye marble 
group of New-Tork, and of the blue limestone of the west. It 
is only exposed at the ferry, being covered towards the north, 
by the coal measures, and in the west by superficial deposits. 
There are, however, some beds of black marble with veins of white 
calx spar running through it, on Six mile creek, on the opposite 
side of the river, that .may belong to this group, — and a rock 
very similar to this, is exposed on the way to Montevallo. 

2. This bed of magnesian limestone, is found along the 
base of the Red Mountain, almost every where that I have 
examined the latter. From being lamellar, it passes into the 
earthy varieties with a dull lustre, — it is sometimes, however, 
compact, breaking with a smooth conchoidal fracture. The 
colors vary between a decided yellow, and light drab. It 
may always be distinguished from the accompanying lime- 
stone bj its smoethly weathered and white surface. 
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lathe compactlimestone associated with this rock, there is of- 
ten found a layer of concretionary hornstone made up of nodules, 
generally globular, but frequently aasumiug other shapes. 
When seen in place, they are so smooth, and so distinct from 
the rock, that it requires the hammer to convince one that they 
are not water-worn pebbles ; the concentric layers, however, are 
quite distinct, and indicate at once their concretionary ori- 
gin. 

8. This stratum is best seen at McMurray's quarry where it 
appears in a thick ledge on the side of a little stream. Its co- 
lor is an impure white, with grey stains, that give it, when they . 
abound, a mottled appearance. Veins of green and other co- 
lors are often seen. 

4. The ore of this bed is composed of grains of various sizes 
cemented together ; the grains are often flattened as if by the 
superincumbent weight; but in some seams they are quite ir- 
regular in this respect, and appear to be made up of water worn 
particles, and comminuted organic remains. It passes into a 
conglomerate, and is then mixed with silicious pebbles. Small 
particles of foreign matter are often present in the ore, and be- 
come evident when the specimen is struck with the hammer, 
by the white points left on the impression made. The presence 
of carbonate of lime in notable quantity, is an interesting fact 
connected with this ore, although it is not universal. 

There is great variation in the density of specimens even from 
the same bed, some being compact and heavy, and others light 
and porous. The casts of fossils which at some localities a- 
b,ound, are lined with yellow ochre. The red color which it so 
readily imparts to the soil, has also obtained for it a place in 
the list of domestic dye stuffs, under the name of "dye 
rock." 

5. These are by far the most prominent rocks in this section ; 
they are best seen towards the mouth of Shultz* creek, where 
they appear on the surface in rugged masses. The ground of. 
of the rock is white and grey, and the colors interspersed through 
it, are red, yellow, and green. It extends to the river,' where 
it is seen in heavy ledges. There is a bed associated with it, 
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composed almost exclnsirelj of a yellow calcareous cement and 
a species of orthis. 

6. On the opposite side of the river from the marble, a tbin 
bed of yellowish sandstone is found, and a bed of Brown hema- 
tite occupies a ridge parallel with it. 

7. A bed of black, shale fifty feet thick, is found on the banks 
of a little stream along which it extends for more than a mile, 
and is seen again near Shelby Springs, and in other parts of 
Sibb County. This shale, which is quite black, and shining in 
the manner of what miners call '^ slickensides'^ is sometimee 
sufficiently carbonaceous to inflame and burn feebly; it is con- 
sequently mistaken for an indication of coal, and attempts at 
exploration are often the result. It^is no indication of coal; 
although, as in this case, it may be in the vicinity of that min- 
eral, it is, nevertheless, geologically, far below the coal forma- 
tion. It can always be readily distinguished from the shale of 
the coal measures, by the entire absence of fossil plants. I 
have yet found no fossils of any description in this rock,* 
which is doubtless the Marcellus shale of the New York reports. 

8. Overlying the shale is a stratum of cherty rock, filled 
with crineidal stems, which passes under the beds of loose ma- 
lorials towards the east. 

A bed of brown hematite may also be traced with occa- 
sional interruptions on the western border of these rocks. At 
Camp's,^ on Shultz' Greek, several beds are scattered over the 
space of a mile or two; but from the manner in which they 
are worked it is exceedingly difficult to arrive at any correct 
conclusions in relation to their extent. The surface indication 
however as well as the occasional pits that I examined, give good 
promise of an abundance of ore. The hematite of this region 
seems to occupy a zone of about two and a half or three miles 
in breadth. It is found again about twenty four miles from Tusca- 
loosa near the head waters of Hurricane and Rockcastle creeks^ 



*Thisis a favorite rock of the practitioners with the "mineral rod" in 
all parts of the state. 
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The ore At this place is piled up in .the field but I had no op- 
portunity of ascertaining the thickness of tlie bed from which 
it is derived. 

Green's bed, from which HilFs bloomery has been supplied 
with ore is about two and a half miles S. E. of this locality; 
4;his fine bed comes to the surface near s, meeting house a 
little to the north. 

A bed of ore is" exposed in a rayine south of the Huntsville 
road, near the twenty-eight mile post; its extent may be gather- 
ed from the quantity piled up in an old field by the road side. 

At Murphy's, the ore crosses the road in a bed twenty five 
or thirty feet in thickness ; and that it is not a superficial depo- 
sit maybe learned by a slight examination of a ravine near the 
spring. 

At McMath'sit makes its appearance again, and is continu- 
ed to Bucksville, where TannehilFs bed occurs, which is at least 
one hundred feet thick : it is seen there on the top and flanks of 
a hiU enclosed in strata of yellow clay. The distance from 
Shultz' creek to TannehiU's is about twenty miles, and for eight 
miles of that distance there is scarcely a half mile where iron 
ore may not be found. 

Roup's valley at Buckvilleis entirely clear of those superficial 
beds of gravel that hide every thing lower down, and a section 
may be obtained across the valley from the coal measures of 
the Warrior on the west to those of the Gahawba on the east. 
And although the fied Mountain rocks at this place difier but 
little from the section at Pratt's ferry, yet they are seen in 
their relation to the carboniferous rocks far better, for they 
may be traced up to the very base of the latter ; besides, the 
fortunate occurence of Roup's Creek, that has forced its chan- 
nel to the Shades Creek almost in the direction of the inclina- 
tion of the rocks, has laid bare a good section nearly across 
the valley. 
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Suction across Roup's Vallby at Bucesvills. 



Fig. 4. 




a, h — ^Millstone grit and coal measures of the Warrior on the opposite 

sides of the yalley. 
c — Black clay slate. 
d — Cherty rocks. 

e — Yellowish sandstone and iron ore. 
,/^Silicioas rocks, containing stems of Crinoidea. 
g — Sandstone containing iron ore, and passing into cherty limestone. 
h — ^Limestone. 
i — Magnesian limestone. 
k — Yellow sandstone. 
I — ^Ridge of cherty rocks. 
m — Sandstone, 
n — Clay slate, underlying millstone grit. 

Beginning on the west, with the millstone grit, (a, 6,) which 
caps a ridge, the slope of which is covered with blocks of this 
rock, that have fallen down from the escarpment above. 

c. At the base of the ridge, a bed of clay slate, nearly ver- 
tical, occurs. 

d. A bed of coarse and porous cherty rock in thick ledges. 

e. A yellow sandstone, passing into grey, and dark reddish 
brown from the infiltration of the iron ore, with which it is as- 
sociated. 

The ore diflFers but little from the oxide of iron at Pfatt's 
ferry, excepting that the specific gravity is greater, and that 
the bed is more fossiliferous. It is probably not more than 
three or four feet in thickness, but is, nevertheless, very inter- 
esting, both on account of its richness, and vicinity to tho 
brown ore. 
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/• This bed is rendered porous by the number of encrinital 
^tems it contains; they are imbedded in a base of hard chert ; 
the whole resembling, in some degree, buhrstone. 

g. Resembles e, excepting that the stratification is not so re- 
gular. It contains a bed of ore, not so rich as, the preceding, but 
in all other respects similar* This sandstone splits with great reg- 
ularity, and the partings are often entirely covered with casts of" 
fossils, particularly with those of StrophomeiMi corrugatay 
which have the appearance of having been compressed between 
the strata. 

The yellow sandstone is often covered in a similar manner, 
with a large Fucoid, constricted transversely, as if it were joint- 
ed, the internodes being about half an inch in length. 

A bed of impure limestone, with chert, and presenting an 
unusually rugged surface occurs here. 

This is the position of the brown hematite, but the section 
passes a little north of Tannehill's bed, and as the country is 
low, it does not actually appear above the surface. The asso- 
ciation of this ore, with the cherty rocks, is manifest from the 
fact that fragments 'are frequently found in the ore; indeed, it 
is sometimes rendered worthless by the presence of this rock in 
too great quantity ; it then presents a sort of breccia, the iron 
forming the cement. It is sometimes mistaken for lime. The 
chert in this case is pulverulent and chalky, but the harsh 
touch of the finely divided silica is always observable. 

Ji. This limestone is seen in the village near the spring, lind 
along the road where its broad weathered surface gives it the 
appearance of horizontal stratification. It makes its appear- 
ance along the road at intervals, between Bucksville and a 
point a few miles north of Elyton ; for a great part of the dis- 
tance the direction of the road coincides with the strike of the 
rocks, and as the latter are entirely vertical, and as the strata 
are rather thin and worn by the wheels of vehicles passing over 
them, they appear like a series of curb stones rising above the 
surface. 

«. Next above these, we have some fine strata of magnesian 
limestone, that occupy a little knoll on the road side, below Mr. 
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Tannehill's house. They measure abont fifty yards in thick- 
ness, and dip S. E. 50^. The rock varies in color between - 
dark grey, and light drab approaching white. But the com- 
pact and earthy varieties are fonnd here also. 

k. Yellow sandstone resembling Bj but not so thick. I saw 
no appearance of red ore at this place, as nsual, although it 
occurs on a neighboring hill, not far distant, in the proper di* 
rection. 

When this apparent repetition of the same strata, on oppo* 
site sides of the valley, was first observed, I was inclined to 
think that it might be due to those vast folds so common along 
the Appalachian chain, and which gives the prevailing S. E. 
dip to the rocks ; but on a careful examination, with this view, 
I am obliged to abandon this opinion. The magnesian Ume- 
stone, so persistent, and so conspicuous throughout the entire 
extent of the Red Mountain group, does not occur on the west- 
ern side of the valley, until we reach the Village Springs, a dis- 
tance of forty miles abov« the point where the section under 
consideration crosses the valley. 

The conclusion is obvious, even if the carboniferous rocks 
were not seen resting nnconformably on their edges, tha^ the 
anticlinal axis of the silurian rocks is hidden beneath the mill- 
stone grit, and coal measures. 

I. This is a harsh cherty rock, fragments of which are scat- 
tered on all sides of the long ridge which terminates at the grist 
miU. It is much cut up by joints. Though mostly chert, por- 
tions of the rock contain lime, and as this is dissolved out, it 
leaves the rest in a light and porous state. The result of this 
is often quite remarkable ; the silicious particles are left so lit- 
tle coherent, and in such a state of minute division that the rock 
resembles Tripoli, a substance for which it is sard to be a pretty 
good substitute ; sometimes the rock, though quite porous, re- 
tains a considerable degree of firmness, and resembles chalk. 
This process, the solution and washing away of the lime, is best 
observed in the caves found in the cherty limestones, where the 
insoluble silicious portions are left standing in relief on the 
walls and roofs ; the lime having been dissolved and carried off. 
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Among the fossils are casts of a large Strophomenaj another re- 
sembling A depressay but mach larger, and having coarser ra- 
diating lines on the depressed margin, and a Delrtht/sis identical 
"with one from the falls of the Ohio. 

m. Heavy bedded grey sandstone, seen after crossing the 
creek, on the road to the bloomery, in large blocks. I have ob- 
served no fossils in this rock. 

n. In the excavation for the wheel-pit, at the bloomery, a 
black fissile clay slate was thrown out, which differs from the 
black shale, in cleaving more readily, and in being less bi- 
tuminous ; it is seen again on the hill side, a few yards distant, 
where it presents all the characters of ordinary clay slate. 

East of this, the ground rises rapidly, and the ruins of the 
ledges of the millstone grit are strewed over the surface, in the 
form of large blocks, which have fallen down from the stratum 
that caps the ridge or Sand mountain. The dip of the grit agrees 
with that of the rocks just described, and appears to rest con- 
formably upon them. The length of this section is about four 
miles. ^ 

On the right of the road to Jonesborough, the ridge of chert, 
already mentioned, is seen, whilst the limestones are exposed, 
in the lowest part of the valley, standing vertically, and in 
some instances, dipping west, although the prevailing dip is 
S. E. 

The relatively elevated position of this valley is shown by the 
fact, that not a single stream flows along it, for any conside- 
rable distance ; for, notwithstanding that it is bounded on the 
right and left, from Bucksville upwards, by the Sand Moun- 
tains, the streams barely cross it to force their way through 
these barriers, and take their downward course along the coal 
measures. 

The prominent rocks of the Red Mountain group are seen 
along the eastern side of Jones's valley, to its northern ex- 
tremity, with almost unbroken continuity, whilst upon the west, 
they are constantly appearing, or disappearing, as the carbon- 
iferous rocks encroach upon, or recede from the valley ; a re- 
sult to be referred to the fact, that on the west the latter rocka 
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rest imconformably, upon the eclges of the Bed Mountain group. 
Directly west of Jonesborough none of the sandstones of the 
.western part of the last section are to be seen. 

The number of streams that flow through the millstone grit 
ridge, or Sand Mountain, on that side, aflford ample opportu* 
nit J of studying the mode of superposition of these rocks. 

Five mile creek runs through Jonesborough,'*' and after cros- 
sing the yallej obliquely, it passes along the base of the moun- 
tain till it finds a gap just above Hamaker's mill through which 
it escapes to the Warrior. 

The Silurian rocks of this place are, at their junction with the 
millstone grit, almost vertical, or stand at an angle of 40^, 
while the latter dips about 20° N. W. 

They consist almost entirely of rough sandstones; and 
at the ford a little below McAdory's mill, a bed of laminar, 
black calcareous sandstone, is seen crossing the stream, its ver- 
tical edges causing the shoal. Between the creek at this place, 
and the public road, ^ome very high ridges of chert occur, and 
are prolonged upwards after crossing the road. 

Immediately east of the town, the strata of magnesian lime- 
stone, out-crop, near a branch of the creek. This is succeed- 
ed by blue limestone, with broad weathered surfaces, covered 
with soil barely sufficient to afford the cedar its favorite sup" 
port ; and in spots destitute of all vegetation, like bald prai- 
ries. 

After this, the ground rises, and the mottled limestones, 
sandstones, and red oxide of iron, the equivalent of the Clin- 
ton group, make their appearance on the side and top of the 
mountain,t and are seen passing east, under the millstone grit 
on Shade's creek. In the iron ore bed I found the only re- 
mains of Orthoceras that I have seen in the State. 



* In my exploration!? about Jonesborough, I was kindly assisted by Dr. 
Haughej. 

t The name of mountain is of such common application, in Alabama, 
to every elevation, that it is difficult to avoid its use, without danger of 
being misunderstood. 
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The Bed Mountain approaches the village of Eljton, and 
although it presents nothing remarkable in the mineral cha« 
racter of its rocks, it is rich in organic remains. 

The road from Montevallo crosses a gap in the mountain, 
and the red soil, and ferruginous fragments scattered about, 
indicate the vicinity of the red ore, which occupies the summit 
of the mountain. It is associated as usual -with yellow, brown, 
and white sandstones, and as usual, passes gradually into 
these. 

In the ore I found the caudal shield of a small species of 
AssaphuSj having the middle lobe marked by narrow articula- 
tions, and a tubercle upon every alternate articulation, pro- 
ceeding towards the posterior extremity.* 

All the varieties figured in the New- York Reports, of Pen- 
tamerus oblongus^ are found here, BelihyruB brachynota^ and 
others undetermined. The partings of the sandstone, which is 
the structure here, are completely covered with hollow casts 
of fossils, such as corals, crinoidal joints, &c. 

The section across the valley at Elyton, presents the com- 
mon vertical series of limestones, cherty rocks, and sandstones. 
In a field between the mountain and the village, there is an 
enormous block of millstone grit, an outlier of the Sandstone 
mountain. A few miles north of the town a bed of sulphate 
of barytes occurs, which seems to have been explored for some 
purpose ; it is very white, and free from admixture with other 
substances. 

Towards the west, cherty rocks appear upon the surface 
near Village creek, but the Sand mountain, which is here scarce- 
ly a prominent ridge, is underlaid by vertical beds of lime- 
stone. 

The town is abundantly supplied with water from a magnifi- 
cent limestone spring. 



* In Dr. Locke's scries of plaster casts of trilobites, there is one from 
Springfield, Ohio, identical with this, called in the accompanying cattv- 
logue, " A. tuberculus." 
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About nine miles north of EIjton^Fiye mile creek intersects 
le Sand mountain, and here I traced the silurian rocks to the 
illstone grit of the Warrior, which is turned over and dips 
ist; but the coal measures aboye have their usual north wes- 
^rn dip. 

A little aboye Eljton the yalley is divided longitudinally by 
high ridge of chert and homstone, which is crossed by the 
«d from Turkey creek to Springville. * At Village springs it 
)comes prominent among the hills of millstone grit and red 
ountain rocks. 

Sbctiok across the Yallbt, 
Where Five M%k Creek crosie$ the Sand Mountain. 

Fio. 5. 




This section represents very fully, the Sand mountain group^ 
it appears between Elyton and Village Springs, 

% — ^Millstone grit pushed oTer, and the usual dip reveraed. 
i — Coal measures of the Cahawba. 
t — Sandstone and red oxide of iron. 
i — ^Vertical limestone. 
! — ^Magnosian limestone. 

^^— 'Hornstone and chert, rising into a bold ridge, and diriding the val- 
ley. 
r — ^Vertical limestone^ 
i — ^Red mountain proper. 
— ^Valley of Shady creek, 

A few miles higher up, Cunningham's creek finds a passage 

•ough a deep and wild gorge in the Sand mountain. 

Ihe rocks here also enclose. a thin bed of red ore, with as* 
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sociated sandstones, and in this, as well as other respects, thc- 
section presented is similar to that seen lower down. 

After passing through the Silurian rocks, the stream tumbles 
down among the ruins of the millstone grit, immense blocks of 
which are strewed around, in the wildest confusion ; of this, 
picturesque little spot, yet the counterpart is seen at Hanbj's- 
mill^ where Turkey creek evosses the mountain; the mill stands- 
upon this millstone grit, where it has formed a natural dam 
across the stream. 

At Village springs the strata of the red mountain group trend 
a little more eastwardly, and are seen for the firat time dip- 
ping towards the west ; and here, too, the carboniferous lime- 
atone makes its appearance, resting conformably Mpoa theses 
rocks. 

The mottled limestones,, and yellowish sandstones are here- 
finely developed.. 

The ridge is capped by a thick stratum of hard, clinking and 
da;rk colored sandstone, that forms an escarpment looking to-- 
wards the spring* A portion of the limestone is quite red,, 
from the infiltration of oxide of iron, whilst other portions are 
merely mottled.. I found at this locality, well preserved, casts^ 
of Pentamarus ohlongus^ and other silurian forms, which are 
not yet determined. Farther easty the black shale, and cherty 
encrinital rock, covers the slope of the mountain. 

The ridge now continues up Murphree's valley^ which termi- 
nates near the head waters of the Warrior, and within ten miles 
of the Tennessee river. This is a remarkable spot ; streams 
that flow into the TennesseCy the Warrior, and the Alabama ri- 
vers respectively, commence their descent at this point. 

The rocks are continued around the head of the valley, and 
back, on the opposite side, dipping east ; and on all sides over- 
laid by the millstone gritr 

Near St. Clair Springs, a fine ridge of the yellow sandstone 
occurs, and a thin bed of red ore ; the strike of which is N. W» 
and S. E. These rocks indicate a latel-al fold of the strata.. 
The sandstone is quite laminar, and splits very readily, with 
smooth surfaces; it is often beautifully marked with concentric 
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and parallel lines, apparently the result of the segregation, 
and peroxidation of the iron. 

The principal spring flows from a bed of lamelar magnesian 
limestone. ABout 7 miles from Ashville, the road rounds the 
spur of a mountain of considerable height, composed of strata 
very different from any that I had seen among the Red Moun- 
tain rocks. At the base is a bed of dark colored fetid lime- 
stone, mixed with a chert which runs in curved, and waved 
bands through the rock. 

This is succeeded by thick beds of limestone and cherty 
rocks, and on the top and back of the mountain, a stratum of 
silicious conglomerate of extraordinary regularity; it is be- 
tween eight and twenty inches in thickness, with bedding 
planes, very even. It is separated from the underlying rock, 
by a seam of red clay, which facilitates its removal. The 
slope of the mountain, descending towards the valley of the 
Coosa, is covered with it, as if with one vast sheet of stone. It 
is broken up by joints that intersect it in various directions. 
It differs from the conglomerate of the millstone grit, in being 
tougher and finer; the embedded pebbles appearing as if blend- 
ed with the mass. I have found no fossils, and therefore have 
not been able to refer this remarkable rock to its place in the 
series. It dips about 40® towards the S. E. 

The valley at Asheville is six or seven miles wide. On the 
east, the Red mountain appears, and the section across the 
valley presents the usual features — the vertical limestone pass- 
ing under those of the carboniferous system, and the millstone 
grit of the Lookout mountain. From this point upwards the 
valley is bounded on the west by the Lookout; and on the right 
by the silurian rocks. 

At the eastern side of the Red Mountain, one mile from Aeh- 
ville, a verticle bed of bituminous shale is found, resting upon 
a stratum of cherty limestone, which succeeds the ore of the 
mountain. 

From this to the Coosa, a succession of strata of limestone 
and sandstone occurs, giving rise to an undulating and broken 
surface. A long and high ridge, at the base of which flows 
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Beaver creek, extends parallel with the road to Green's ferry, 
where its structure can best be studied. 

The lower part of the ridge, for a 100 feet or more, is made 
up of heavy ledges of limestone, and the upper silicious strata 
are finely displayed at the head of Ten Islands, where the river 
has cut through the mountain; indeed, both the shoal and 
islands are due to the indestructible nature of these rocks. 

On the left bank, after crossing the ferry, the road-way has 
been excavated in a thick bed of sandstone, which extends 
across the river at the head of the shoal. This rock, which is 
very hard and cWpact, has, below the surface a greyish blue 
color, in this respect resembling the blue limestone, fbr which 
it is sometimes mistaken, but on the surface it is yellow, and 
sometimes even white and somewhat porous, in which case it 
forms a pretty good firestone, and is scarcely distinguishable 
from the sandstone of the millstone grit. The mass contains 
imbedded fragments of clay slate, both red and yellow. 

It is succeeded by a bed of ferruginous sandstone, such as I 
have described, as giving evidence of the neighborhood of the 
red ore, but the latter I did not find present in any useful quan- 
tity ; still, further search will doubtless bring it to light, along 
the ridge. 

This passes into a dark colored conglomerate, which is suc- 
ceeded by an olive colored sandstone, very close grained and 
hard. This group gives rise to what are called the Coosa moun- 
tains, which are seen towards the east in long ridges, with the 
usual sharp and severe outlines of sandstone mountains. 

So far as I have seen this region, it consists of a series of 
ridges, with limestone valleys between. 

The same features characterize that part of Shelby east of 
Montevallo, excepting that the ridges are less bold. Yet the 
alternations of silicious rocks and limestones are quite conspi- 
cuous, and the corresponding changes in the growth of the 
country is matter of common observation. The pines find their 
favorite soil along the sandstone and cherty ridges, whilst the 
oak and other trees flourish in Jhe valleys. 

I was not a little surprised to find in Benton, in extent, the 
counterpart of the beds of brown hematite of Bibb and Tuska- 
loosa counties. 

3 



I 



96 SIPOBT OK THV OEOLOGT OV ALABAMA. 



The Benton iron works are situated on Cane creek, about four 
miles south of the battle ground ; the bed of ore commences at 
the furnace, and for about two miles upwards it is found at in- 
tervals in two parallel beds, with cherty rocks intervening. 
Fragments of this rock are occasionally found imbedded in the 
ore as in Bibb. 

The following section represents the manner in which these 
fine beds are disposed. 

Fig. 6. 




a, a, a, Cherty rocks. b, h,b, Beds of ore. 

As far as I examined this locality, the beds became thicker 
towards the K.- E., and at the last excavation made, the ore 
appeared in a bed 50 yards thick ; and what is quite import- 
ant, it is confined to a high ridge.. This ridge, I was informed, 
extends far beyond the point where my examination closed. 

In St. Clair county, I examined a ridge of silurian rocks > 
that separate the little coal field of that county from the Coosa ; 
it is composed of alternating strata of cherty rocks and lime- 
stone ; and here, too, I found a good bed of brown hematite, on 
' the top and along the slope of the ridge towards the river. 
This ridge extends parallel with the river, between Broken Ar- 
row creek and Collins-s.. 

The principal hematite beds of Shelby extend from the mouth 
of Little Cahawba to Montevallo,^ almost on the verge of the 
coal measures, and, at farthest, removed from it but a few miles.. 
I have, as yet, examined this belt very slightly, but the ore has 
been used for years in the bloomeries of the Cahawba, and its 
quantity and quality are well understood in that region. There 
remains one other locality of silurian voeks to be described. 
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From the N. E. comer of the State, the valley of the Ten- 
nessee river runs in a S. W. course to Gunter's Landing, and 
although the river changes its direction at this point, the valley 
continues through Marshall and Blount counties. Warrenton, 
Blountsville, and Blount Springs, are situated in this valley, 
which terminates a few miles below the Springs. 

Throughout the whole distance, the carboniferous rocks are 
pufihed up by the silurian strata, although the latter only occa- 
sionally make their appearance at the surface. And at the 
lower end of the valley, the carboniferous limestone is not 
broken through, yet the influence of this anticlinal axis is felt 
among the coal measures as low down as Old Warrior town, and 
the millstone grit sometimes raised to the surface. 

In this valley, perhaps the most interesting locality is that at 
Blount Springs, where the relations of the silurian,, and the 
overlying newer rocks may be studied. The Springs are situ- 
ated in a narrow cross valley or gorge running at right angles 
with the principal one ; a small stream fed by springs situated 
liigher up, exposes in its bed, as it crosses the valley, rocks that 
cannot be seen elsewhere* The section represented here passes* 
along this stream^ 

Section at Blount Springs* 

Fig. 7, 




a, h — Millstone grit capping the mountains east 9xxi wost of tine deep 

valley of the Springs, and quite conspicuous on the west, 
c, c — Carboniferous limestone, forming the mountains on e^ch side of 

the valley. On the west the old academy stands upon thi^s rock. 
df d — Strata of millstone grit occurring in the carboniferous limestone ; 

the one on the west fonns a ridge podcsdlielc witfi ftie icoad im &QOjtof 

the Springs. 
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€ — Silurian limestones. 

f— Ridge of chert upon which the hotel stands. 

g — ^Dark colored limestone occupying the area of t^e Springs. 

h — Black shale. 

i — Thick beds of coarse silicious limestones. 

The strata millstone grit overlying tlie carboniferous lime* 
stone, form the edges of the troughs of the Locust and Mul- 
berry Forks of the Warrior, and are crossed in approaching the 
Springs from the east or west. 

The beds of millstone grit seen in the section at rf, d, run 
parallel with the principal valley, forming distinct ridges, the 
western one of which is seen in front of the gate leading to the 
Springs. These rest conformably upon the silurian rocks. At 
/, a thick stratum of cherty limestone occurs, with imbedded 
angular fragments of hornstone ; this is the rock upon which 
the hotel stands, and may be studied on the west side of that 
building ; it rises up in front of the dormitories, and forms a 
prominent knoll; it is also conspicuous above the limestones 
upon the opposite side of the stream, and back of the hotel. 
This rock is underlaid by a stratum of soft, and dark .colored 
limestone, disposed in thin beds, and made up, for the jmost 
part, of innumerable fragments of crinoidea and corals, and is 
the rock from which the mineral waters flow. It is best seen 
on the floor of the area occupied by the springs. It occupies 
the summit of the anticlinal axis of the valley ; in the centre 
of the area the strata are nearly horizontal, and at the upper 
end, they appear slightly arched over, a disposition that may 
also be observed in the superincumbent rock. 

Continuing up the ravine, above the springs, the next rock in 
the section becomes yisible ; this is the bituminous shale, which 
I have had occasion to mention so frequently. It is best exa- 
mined at a vertical section which occurs above the row of cot- 
tages situated immediately under the hill. A quarry had been 
opened in it here, for the purpose of procuring building stone ; 
the joints by which it is intersected, have produced smooth 
faces, which appear to have tempted the architect of the row 
of cottages just mentioned, to its use as a building material. A 
slight .knowledge of the character of rocks would have taught 
him. at least, a little caution. The sulphuret of iron, so abund- 
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ant in it, is slowly, but constantly undergoing decomposition, 
and the result is, the total destruction of the rock. The walls 
of these cottages are covered, where the rock is exposed, with 
sulphate of iron and sulphate of alumina. Above this stratum, 
which is about 80 feet in thickness, are beds of coarse horizon- 
tal limestones, the partings of which are covered with bodies in 
relief, resembling fucoids. Specimens of this rock are seen in 
the steps of the hotel, which were taken from a quarry higher up 
the valley. This rock, with alternating limestone, occupies the 
mountain, which separates the valley from the carboniferous 
limestone on the east. ^ 

I have endeavored to present the structure, knd other rela- 
tions, of the rocks of these interesting valleys, in as clear a 
point of view as possible, because of their importance in con- 
nection with the carboniferous rocks, and because they present, 
in a comparatively limited space, the means of studying the 
southern termination of the silurian rocks of the United States. 
Besides, of these rocks, in other portions of the State, I have 
as yet seen but little, and I feel, that even here, I have gone 
over too much ground to entitle what I have done to more than a 
reconnoissance, to be extended by future explorations. 



CHAPTER m. 

Economical Relations of the Red Mountain group. 

Iron Ores — Hydrous Peroxide of Iron — Specular Oxide — 
Analysis of Ores — Mining and reduction of Ores — Fur- 
naces of the State — Red Ochre — Lead Ore — Peroxide of 
Manganese — Limestones and Marbles — lAme Burning — 
Bydraulic Limestone — Flagging Stones — Grindstones — 
MiUstones — Alum — Tripoli — Mineral Waters. 

1. Iron ores. — The value of ores of iron, depend^ upon a 
few obvious conditions, such as the quantity of the ore ; its 
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quality ; vicinity to fuel and materials for flux ; together with 
the certainty of a fair market for the iron produced from the 
ore. 

The first of these conditions has, I think, been placed beyond 
doubt ; so that we may pass on to the consideration of the qual- 
ity of the principal ores of the State. 

Hydrous Peroxide of Iron. — This species of ore is known 
under the following names : brown oxide of iron, brown iron 
ore, and brown hematite ; it also includes the brown and yellow 
ochres. It has, hitherto, furnished all the iron works of 
the State, and these, being for the most part bloomeries, this 
fact alone furnishes no bad test of its quality and value; for it 
is only the purest ore& that can be worked profitably, in this 
way. There are several varieties recognised at the, works, some 
of which are preferred by the manufacturers, to the rest. This 
preference is not confined to the richest ores, nor, I believe, in 
everv case, to the most valuable. 

Among these varieties are fibrous brown hematite, a rich ore, 
having a fibrous structure and silky lustre \ but not in great re- 
pute at the furnaces, although said to work well at the bloomer-* 
ies, and the ochery and cellular ores, which are supposed to 
work well in both. This last variety, is a porous mixture of 
yellow ochre and compact ore, and is highly prized. There is 
another variety, having a dull lustre, and compact structure, of 
which a large amount of every bed is composed. 

That the estimation of the value of ores will be greatly modi-= 
fied, if not reversed, with the spread of more correct knowledge, 
there can be no doubt. 

Specular Oxide of Iron. — Under this specific name, are in-^ 
eluded all the ores known as, red iron ore, red hematite, red 
ochre, fossiliferous iron ore, and lenticular iron ore. The vari- 
ety of this ore that occurs in Alabama, and which has been 
shown to be so widely diffused, is known in Pennsylvania under 
the name of fossiliferous ore, and in New York under that of 
lenticular clay iron ore. In both of these States it is exten- 
sively used and highly valued. Notwithstanding the great 
abundance of this ore, and its favorable position, it is scarcely 
recognised, by our iron manufacturers, as an ore of iron;* so that 

I . _ _ I 1 1 i j I _, 111 -- I 

w 

^ I heard of one or two unsuccessful attempts being made to reduce' it 
in the bloomeries. 
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the only useful purpose to which it has been applied, is that of a 
domestic dye stuff, and is hence every where known as " dye * 
rock." It varies a great deal in quality, being sometimes 
porous, and at others rendered impure by siUcious particles^ the 
latter may be detected by the hammer: if impurities be pre- 
sent, in the form of grains, they will appear white where the 
specimen is crushed by the blow. A remarkable circumstance 
connected with the composition of this ore is, that it contains 
carbonate of lime ; a fact that, if it were constant, would ren- 
der the addition of lime as a flux unnecessary; I find, how- 
ever, that it is only the ore from certain beds that contains 
this mineral. 

It may be interesting to our iron manufacturers to know the 
estimation in which this ore is held in New York and Pennsyl- 
vania. I therefore present some extracts from the geological 
reports of these States:* ^ 

"This mineral, which is now known by the name of argilla- 
ceous iron ore, is now generally considered to be a variety of 
the specular oxide of iron. It is very interesting to us, in 
consequence of its great abundance in the western part of the 
State; There seems to be two distinct beds or strata of ore in 
the protean group of Mr Vanuxem, arranged, in lines parallel to 
each other, extending from the county of Herkimer to the 
Genessee river. These beds, liable, however, to some inter- 
ruptions, are usually about twenty feet from each other, and 
vary from one foot to two and a half feet in thickness. 

" This ore consists of lenticular or flattened grains of vari- 
ous sizes, which apparently have been made to cohere by the 
pressure applied to the mass. It frequently contains joints or 
disks of the encrinite, and fragments of other organic remains. 
Its usual color is brownish red, its powder being more red. It is 
very friable, soils the fingers, has but little lustre, and is often 
studded with minute grains of iron pyrites. The specific gra- 
vity of a fair specimen from Wolcott, in Wayne county, is 3.740. 
All the samples that I have examined effervesce freely in acids, 
which is probably due to the admixture of carbonate of lime. 



* Dr. Beck's Report on the Mineralogy of New York, 1842. 
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" In Oneida county, numerous pits have been opened in the 
towns of New Hartford, Kirkland, Vernon, Westmoreland and 
Verona. There are three beds of ore in this county, varying 
from twelve to twenty inches in thickness. They have been 
long and extensively worked, and, although containing a less 
proportion of metallic iron than many other ores, are neverthe- 
less highly valued by iron smelters. Previous roasting im- 
proves its quality, and is indeed often quite essential to its suc- 
cessful reduction, in consequence of the presence of iron py- 
rites. 

"In Wayne county, a stratum of the lenticular ore has been 
found extending through it, and at about two miles distance 
from Lake Ontario. In the immediate vicinity of Wolcott, 
there is a bed of about a foot in thickness. About a mile 
north of the village is a furnace, which is now supplied with ore 
from the eastern part of the town, where the stratum of ore is 
about three feet in thickness." 

"The following are the results of an analysis of a specimen 
of the lenticular clay iron ore from Wolcott: 

Peroxide of iron, 51.50 Silica, 6.00 

Carbonate of lime, 24.50 Alumina, 7.50 

Carbonate of magnesia, 7.75 Moisture and loss, 2.75 

"In point of abundance, it cannot be compared with the 
magnetic oxide, nor is it equal to that ore in purity. It, how- 
ever, yields an iron which is highly valued for various pur- 
poses, especially for castings ; and when mixed with other iron 
ores, it greatly improves their quality." 

Prof. Hall says of the same ore:* "The argillaceous ore 
makes a hard, brittle iron. Whejai melted without any flux, it 
is too sharp, i. e., the cinder is equally as fluid as the iron, 
from which it does not separate, but will sometimes run to the 
end of the mould. The malted mass is too thin, and therefore 
it is necessary to mix loam with ^he ore. At the Wolcott fur- 
nace, Mr. Hendrick uses one part of sandy loam to two parts 



♦Report, GeoUof N. York, X843.. 
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of ore, upon which the cinder separates, and perfect castings 
are produced. Mixed with the rock ore, or magnetic oxide 
from Canada, in equal parts, and also in the proportion of two 
parts of argillaceous to one of magnetic ore, a softer and better 
iron is produced. 

" The argillaceous oxide requires a high heat for melting, 
and consumes one-third more charcoal than the harder ones. 
There is always produced considerable carburet of iron in thin 
bright scales or leaves, exactly resembling plumbago ; we have 
also seen this substance formed from the magnetic ores of iron 
at a high heat. 

" When casting plough irons, they run them upon a hardener 
(which is a piece of cold iron) so that for two inches on the 
edge, which is liable to wear, the castings are hardened like 
steel. The eflFect is, to change the usual granular texture of 
the casting into one that is ^amellar, like bismuth. This dif- 
ference is perceptible, and the line of demarcation is also very 
evident when the casting is broken. 

" Ontario furnace is situated upon Bear creek, about two 
miles north of the ridge. The argillaceous iron ore is extracted 
in two places in the immediate vicinity of the furnace ; it is a 
continuation of the same stratum that is explored in the towns 
of Sodus and Wolcott. The layer of iron ore is situated about 
fifty feet above the surface of Lake Qntario. Solid ore occurs 
about three feet thick, and to a greater extent mixed with rock ; 
it is clean, of a bright red color, exhibits its fossils very dis- 
tinctly, and its characters are generally similar to those of the 
Wolcott ore. It is said to yield from 33 to 35 per cent, of me- 
tallic iron. The iron which it forms is brittle, and is employed 
for large castings, as potash kettles, ploughshares, &c. Bog 
ore improves it. The ore is quarried and delivered at the fur- 
nace for $1.50 per ton. There were formerly manufactured 
at this furnace 300 tons of iron per annum. This ore was first 
dug during the last war, carried to Auburn, and ground for 
paint, of which it is said to form a good article, with the addi- 
tion of a little red lead." 

And Prof. Rogers,* speaking of this ore, says " that the de- 



* Geological Report Pa., 1839. 
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tailed and systematic examination undertaken for this highly 
Valued species of ore, consumed a considerable portion of the 
season" devoted by his corps to the exploration of the State. 
He was induced to do this "from the great importance to the 
iron manufacture in these counties, of the fossiliferous iron 
which occurs only in this formation." And in Virginia, he in- 
forms us, " the same valuable fossiliferous iron, which imparts 
such interest to this formation in Pennsylvania, still accompa- 
nies the stratum, being met with in beds from six to eighteen 
inches in thickness." 

Composition op some of the principal Iron Ores of 

THE State. 

Red Oxide of Iron, from the bed near Pratt' % Ferry. 

Peroxide of iron 61.50 

Insoluble matter and loss 36.20 

Carbonate of lime 2.30 



I 



100.00 
This specimen, which represented pretty fairly the best portion 
of the bed at this locality, contains 42 per cent, of metallic iron. 

Red Iron Ore from the bed near BueJcsviUe. 

Peroxide of iron 65.00 

Carbonate of lime trace. 

Insoluble matter and loss 35.00 

100.00 
The amount of metallic iron is equal to 45. 

Brown ffematite, from TannehilVs, 

Peroxide of iron 78.00 

Insoluble matter and water 21.00 

Oxide of 9ianganese 1.00 

100.00 
This ore contains about 53 per cent, of metallic iron. 
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Fibrous Brown ffematite, Ware and McClanahavt s* 

Peroxide of iron 82.00 

Water and insoluble matter 18.00 

Oxide of manganese trace. 



100.00 
Contains 57 per cent, of metallic iron. 

Ore from the Benton worksy variety from the northern extre* 

mity of the bed. 

Peroxide of iron ^ 80.00 

Insoluble matter and water 19.50 

Oxide of manganese 0.50 ^ 



100.00 
This was an average specimen of this fine bed. It contains 
about 55 per cent, of pure iron. 

Mining and reduction of. the Orbs of Iron. 

Mining operations are, throughout the State, conducted with 
one special object — present cheapness; it cannot be called econ- 
omy, without any reference whatever to the future. To effect 
this, the surface of the bed is skimmed, and the covering, when 
taken off, is often thrown where it must be again removed, and 
in numerous cases, things are so conducted, as to make future 
operations difficult, if not impossible. And, after all, I am per- 
suaded that the end contemplated is not accomplished, and that 
the proprietors would find systematic modes, far more profita- 
ble, even in relation to the present, than these unworkmanlike 
practices. Fortunately, expensive mining operations are not 
necessary with us ; the beds of ore are thick, and in every in- 
stance, situated on high ground, so that but little skill is re- 
quired in the extraction of the ore ; and if the labor employed 
were but rightly directed, it would leave little to be desired. 

Nothing can show, more clearly, the moderate state of infor- 
mation on the subject of the reduction of iron from the ores, 
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than the assertion constantly heard, even at the works, that 
certain ores yield 70, 80, and even 90 per cent, of iron. 

With the view of directing attention to this interesting sub- 
ject, I trust I may need no apology for introducing here, a few 
elementary principles, which lie at the foundation of metallur- 
gic operations in relation to the ores of iron. 

It is now almost matter of common information, that, when 
substances unite chemically, they do so in exact proportions : 
for example, water is composed of two simple substances, oxy- 
gen and hydrogen united in this proportion : 

Oxygen 8 

Hydrogen...! 
And the sum of these, 9, is the combining number of water, or 
the proportion in which it combines with other substances. 

Limestone is made up of carbonic acid and lime,xand each of 
these is composed of two simple substances, thus : 
Carbonic Acid. Lime. 

Carbon ' 6 Caldum 20 

2 Oxygen 16 Oxygen 8 

22 28 

And these added, give the number that represents the equiva- 
lent or combining number of limestone, which, in chemical lan- 
guage, is called carbonate of lime. 

Lime 28 

Carbonic acid... 22 

50 
When a piece of polished iron is exposed to a damp atmos- 
phere, it combines with oxygen, and forms rust, or oxide of iron, 
which is the simplest form of iron ore, being composed of iron 
and oxygen in this proportion : 

ton 27.14 

Oxygen ... 8.00 



85.14 
This being the lowest proportion in which oxygen unites with 
iron, the compound is called the protoxide; and the highest is 
called the peroxide of iron : it is in this last state that the or- 
dinary ores exist, thus : 
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2 iron 54.28 

3 oxygen ....^ 24 

Peroxide of iron 78.28 

Hence, tten, in 78.28 parts of the ore, there are 54.28 parts 
of iron; and to find the amount of iron in 100 parts of ore, we 
have the simple proportion: 78.28 : 54.28 :: 100 : 69.34. 
Consequently, 69.34 per cent, is the highest proportion of me- 
tallic iron that such ores can yield. But the brown hematite 
has also in combination 14.7 per cent, of water; and in order 
to find the amount per cent, of iron, we must subtract this from 
100 parts of the ore ; we will then have the proportion : 78.28 
: 54.28 :: 100-14.7 : 59.13; so that 59.13 per cent, repre- 
sents the iron in 100 parts of brown hematite, supposing it to 
be entirely pure, which is very rarely the case, for the ore is 
generally mixed with silicious and argillaceous matter, and 
manganese. 

The following table exhibits the proportion of iron in the 
workable ores, when perfectly pure : 

Carbonate of the protoxide 47.74 

Brown hematite 59.13 

Specular oxide or red hematite 69.34 

Magnetic iron ore, grey ore 72.40 

The first operation in the reduction of the ore, consists in the 
roasting, which is commonly effected in the open air, in clamps 
formed of alternate layers of ore and fuel, piled one above the 
other. A more economical mode is adopted where fuel is 
scarce, and the ore is roasted in kilns; this method, besides 
saving fuel, prevents the fusion of the ore, which sometimes 
happens in clamps, and which should always be avoided. 

This is by far a more important operation than it is generally 
accounted, and should be performed carefully, as will appear 
after a moment's consideration of the effects produced. 

1. The water, carbonic acid, sulphur, and other volatile mat- 
ters, are driven off, that would otherwise abstract a large 
amount of heat from the furnace. 

2. The ore is by this means rendered porous, so that the heat 
and flame of the furnace can penetrate it more readily, and 
reduction takes place before the silica, present in the ore, has 
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time to form a chemical combination with it, which would other- 
wise form a very refractory compound. 

In the roasting that I have observed at the furnaces, the 
largest masses are put in the clamps, just as they come from the 
mine. Now, it is obvious that under such circumstances, not 
one half the ore can be properly roasted, and that, consequent- 
ly, the important effects just stated, cannot be accomplished. 
This, I apprehend, is one of the principal reasons why the rich 
but compact ores, which, in a special manner, require this pro- 
cess, are not in good repute with our smelters, who prefer the 
more porous but poorer ores. After the roasting, the ore is 
ready for the furnace ; and were it composed of iron and oxy- 
gen alone, all that would be necessary for its reduction, would 
be to heat it, in contact with carbonaceous matter, such as char- 
coal, the oxygen would combine with the carbon of the char- 
coal, and some carbonic acid, which would pass off, leaving the 
iron free. 

This is the process of the bloomery, or Catalan forge, which 
is the simplest form of surface ; and where fuel and ore are 
abundant and cheap, and capital scarce, it answers very well. 
It is further recommended by the circumstance, that operations 
may be suspended, or resumed, without much cost ; it conse- 
quently enables the farmer to devote his season of leisure to the 
production of this indispensable article ; nevertheless it must be 
conceded, that besides being limited to the production of malle- 
able iron, it is wasteful in the last degree, of both ore and fuel. 
In relation to the latter, the fact that bloomery cinder has been 
worked profitably in high furnaces, is conclusive. It is evident, 
that, in this process, where the ore has other impurities, such as 
clay, silica, &c., they must combine' with a portion of the iron, 
which is lost to the product. Recently, attempts have been 
made to improve this furnace, and the processes in common 
use : the nature of these improvements will appear from the 
following extract, taken from the Patent Office Report of 1847 : 

*^ The process and apparatus heretofore resorted to in bloom- 
eries, for preparing the loup or bloom for the trip-hammer, are 
attended with many disadvantages. The forge fire is such that 
the ore and other materials for the loup cannot be placed u^u 
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it at once — but as large a mass as can be accommodated is 
placed upon the fire, and as the impurities are driven ofiF, and 
the mass diminishes, another portion of the ore, and other ma- 
terials are added, and this repeated till the loup is formed and 
prepared for the hammer. In this process, as the forge is open 
on all sides, it will be perceived that the outside of the mass is 
constantly exposed to the atmosphere, which cools the mass, 
and otherwise much retards the process, rendering much time 
and fuel necessary-^and as the mass is partially reduced, the 
addition of cold materials produces a similar effect. These 
new materials require additional time for reduction, and the 
same is true of the succeeding additions, and it is therefore evi- 
dent that those portions of the ore, which were earliest placed 
upon the fire, are kept there much longer than is necessary, and 
are in danger of receiving injury therefrom, and the incongru- 
ous mass is with great difficulty brought into the same condi- 
tion, and prepared for the hammer. 

" To obviate these inconveniences, the patentee in question 
prepares a close chamber for the reception of the charge, and 
of sufficient size to receive the whole charge at once; the upper 
part of the charge is supported, in some degree, by moveable 
bars extending across the chamber, and there are suitable doors 
which may be opened when necessary, for the reception of the 
charge, for the working of the loup, and for removing it when 
ready for the hammer. When the loup is nearly reduced, a 
new charge is introduced, and made to rest upon the bars above 
mentioned, so as to receive all the benefit derivable from the 
heat which would otherwise be lost. The advantages of these 
improvements appear obvious, and they are said to be in suc- 
cessful operation, effecting a great saving of time and fuel, and 
increasing the quantity and improving the quality of the iron.'* 

There has also been patented a substitute for the common 
trip hammer, which is called "Burden's Shingling Maehine," 
that is considered a capital improvement. 

I have not yet learned whether these improvements have 
been sufficiently obvious to induce manufacturers to return to 
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this primitiYe procett, excepting in the cases to which I have 
alladed* 

In the high fom'ace, sabstances called fluxes are added^ 
which combine with the earthly impurities, rendering them fu- 
sible, so that they let go as it were, the redaced iron, which 
sinks down to the hearth, and the compound formed by the 
flux and impurities, called the cinder or scoria, floats a liquid 
mass upon the surface of the molten iron, and is drawn ofil 

Much of the skill of the smelter consiBts in the adaptation of 
the flux, both in kind and quantity, to the ore. He must, 
therefore, be thoroughly acquainted with the nature of the ore, 
fuel, and flux, as well as with the operations going on in the 
furnace. The form of the furnace, the angle of the boshes, 
and the volume and pressure of the blast are all subjects that 
must occupy his attention, who would be a successful iron- 
master, and keep up with the progress of this interesting 
branch of metallurgic science. These have all been studied 
with great care in Europe, and in parts of our own country. 

The application of heated air to the blast, has produced a 
great improvement in the economy of the high furnace, and it 
has very materially affected even the product of the bloomery. 
When it is stated that more than one-half of the heat of the 
furnace escapes at the trundle-head it will be seen that there 
is yet a wide field for improvement. 

The following diagram is intended to explain the course ta- 
ken by the materials placed in the furnace, and the products 
produced. 

These materials are either solid or gaseous, as are also the 
products. The solid materials are the ore, flux, and fuel, and 
the gaseous portion is the atmospheric air sent into the fur- 
nace in the blast. 

The solid products are the furnace cinder, or scoria ; and 
the gaseous products are carbonic acid, nitrogen, and steam, 
which escape at the trundle-head. ' 
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At this moment the manufaifcture of iron is attracting the 
attention of our citizens, and, as much depends upon a good 
beginning, these hints are offered with the view of directing 
enquiry in the proper channel. It is not wise to spend both 
time and money in working out problems that have been, long 
ago, solved ; if we begin at all, let us do so with the present 
state of the art. 

There are eight bloomeries in the State, two of which are on 
Talladega creek, and the others on the waters of the Cahawba. 

Of the two high furnaces, one is in Bibb county; it has but 
recently been erected, so that its operations are, as yet, confin- 
ed to the manufacture of pig iron and hollow-ware ; the blast 
is urged by steam power, and the boiler is heated directly from 
the trundle-head. These works are situated within ei^t or 
ten miles of the Coosa, and from the convenience and good 
quality of the ore, and the abundance of fuel, they can scarce- 
ly fail of success, under ordinary good management. 

The Benton works are situated on Cane creek, a short dis- 
tance from the river ; they have been for years in successful 
operation. An extension of the works, the introduction of the 
hot blast, and various other improvements are contemplated^ 
which, when accomplished, will place this among the most com- 
plete establishments at the South. The following brief state- 
ment was politely furnished by one of the proprietors : 

"PoLKViLLE, Benton Co.^Ala.^ Sept. 26, 1849. 
" We have a blast furnace, a puddling furnace, and forge, 
in operation. We turn out daily about 6000 pounds of iron : 
2000 lbs. of which are put into hollow-ware and machinery- 
castings, 2000 lbs. into bar iron, and 2000 lbs. into pigs. We 
use 600 bushels of charcoal every 24 hours. Our iron ore 
beds (some of them) are within 600 yards of the furnace. Our 
limestone is at the furnace, and in abundance. ' The nearest 
stone coal beds that have been worked, are thirteen miles off. 
We are now preparing to put up a rolling mill, and think that 
in a short time, we will be able to roll iron successfully. Our 
establishment is five miles east of the Coosa river, opposite the 
Ten Islands, and eleven miles from Greensport. We ship our 
iron down the Coosa in flatboats to Wetumpka, Montgomery, 



RBPORT OK !FHB aEOLOGT OF ALABAMA. 48 



and Mobile. We have found the articles we produce here of 
ready sale in either of those markets. We are prepared to 
make, torn off and fit up all kinds of machinery, except fine 
castings for cotton mills, and will be very soon ready to furnish 
these." 

Red Ochre. 

There is a bed of red ochre near Bucksville, which I have 
had no opportunity of examining in place, but the specimens 
that I have seen, show that it would require but little prepa- 
ration to fit it for paint. It is sufficiently rich to be used as 
an ore of iron. 

Lead Ore. 

Fragments of sulphuret of lead, or galena, are scattered 
throughout the State in a manner that would indicate some 
common origin. Had they been confined to the pegion of 
the Silurian or carboniferous limestone, one might refer them to 
the ruins of veins of this ore that are often found in these 
rocks ; but they are equally abundant where this is impossible. 
I have specimens picked up on the surface of the coal meas- 
ures, and others from Clarke county, where no such veins can 
occur. Pieces of considerable size are found in the vicinity of 
Indian mounds ; and the belief is induced that the position of 
these scattered fragments maybe traced to Indian origin.* 



*A11 the States, from which the Indians have recently departed, have 
legends of lead and silver mines, that were known to, but afterwards hid- 
den by, them ; and the tenacity with which these are believed and re- 
tained, is truly surprising. Journeys have been undertaken to the west 
to ascertain the position of these mines, but hitherto without success. The 
Indians, being no geologists, located the mines, in the cases that have 
come -to my notice, in the most unpromising positions. The men with 
mineral rods have been industriously on the trail, and I must do them the 
justice to say, that where they indicated the presence of " mineral," the 
excavation was neither expensive nor difficult^ The one I last saw was in 
an Indian mound, on Village creek, where the miners had reached within 
one foot of the rein I 
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However this may be, it is quite certain, that much time i» 
unprofitably spent in searching for these mines. 

Lead is found in limestone near the iron works in Benton, 
which is the only place that I have seen it in the State. The 
ore is granular, and does not occur in a true vein with smooth 
walls, but is closely attached to the rock, and passes into it in 
irregular bunches. It may be traced over a distance of ten 
yards, and although it is not more than an inch or two in the 
thickest part, it may turn out to be worth the trouble of an ex- 
amination below the surface. It is a pure sulphuret of lead ; 
the cavities in it are often lined with crystals of the carbonate 
of that metal. The ease with which lead is reduced allows of 
considerable expense in mining, and I would recommend the 
enterprising proprietors of the iron works, to examine this 
locality with some care. The existence of veins of calx spar, 
and sulphate of barytes, are favorable indications. 

Pbroxidb of Manganese. 

"> . . ' . 

At the works just mentioned, a fragment of ore, which wa& 

brought there for an ore of iron, attracted my attention, and 
proved, on examination, to be peroxide of manganese. I have 
since learned that the bed from which it was taken is probably 
three or four yards in thickness. This ore is used in the arts 
for the production of chlorine gas, which is used in bleach- 
ing establishments. The gas is combined with caustic lime, by 
a simple process, and in this form is barreled up and preserved 
for use.. The gas is extricated from the lime, by means of wa- 
ter, which absorbs the chlorine, and is then ready for use. As 
there is lime in abundance whcjre this occurs, chloride of lime 
may be n^anufactured. The price of the mineral itself, is 
about $20 a ton. The specimen I examined was quite porous^ 
and mixed to some extent with earthy impurities, but neverthe- 
less it contained 86 per cent, of peroxide of manganese. I 
trust that when this bed is fairly opened, that it will turn out 
to be an important acquisition to the resources of Alabama. 

Limestones and Marble. 

The tferm marble is applied to any variety of limestone that 
is susceptible of a polish. 
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I bare mentioned already, the occurrence of beds of taarble 
of great thickness on the Cahawba. Many of the beds there, 
afford specimens of great beauty; some are grey with red 
veins, others are red and yellow, and specimens with greenish 
veins are not uncommon. There is also a buff colored marble 
there, filled with organic remains, that is quite handsome when 
polished. Beds of white crystalline marble, clouded with red, 
occur. On the opposite side of the river, there is a black com- 
pact marble, and another on Six mile creek, variously inter- 
sected by veins of white. A marble of similar quality occurs 
on the road from Pratt's ferry to Montevallo. 

As no quarry of any extent has been opened, at any of these 
places, it is impossible to give a correct view of their value. 
Marble to be valuable, must be found in thick beds, that are 
free from cracks or joints. Of the thickness of the beds there 
can be no doubt, nor does there appear to be any reason to 
suppose that the other conditions are less favorable. I look 
upon this locality as one of great interest, in connection with 
the industrial resources of the State. 

The principal exposures occur near the head of navigation, 
and on the immediate banks of the rivers. 

On the Huntsville road, about 19 miles from Tuscaloosa, 
ledges are found that would afford pretty good marble. 

At Jonesborough, beds of variegated marble, of the red and 
white variety, occur. The rock is compact, and lies in thick 
masses, at the base of the Bed mountain. The same stratum 
occurs at Village Springs. The magnesian limestone, when 
compact, is susceptible of a polish, and its peculiar soft grey 
color, I think beautiful ; in addition to this, it is extremely du- 
rable. The crystalline varieties are also used as marbles. 

These rocks, as I have shewn, extend from Shultz' creek to 
the upper end of the valley. 

When an outlet to this region is provided, the value of these 
beds will be appreciated. 

At the locality mentioned, on Big Sandy creek, very good 
marbles occur, which are, in many respects, similar to those of 
the Gahawba. As there is abundant water power at this lo- 
cality, which has already been turned to account by the enter- 
prising proprietor, who has erected a cotton factory here, may 
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we not hope, before a long tiHie, to i&d alao a saw-miUy for 
marble, in operation. 

Limb Bubnino. 

Limestone being a componnd of carbonic acid and lime, in 
order to obtain the latter, it becomes necessary to drive off the 
carbonic acid, and this is best effected by heat. Of course the 
quality of the lime will depend upon the purity of the lime- 
stone ; but, for architectural purposes, the presence of mag- 
nesia, silica, and alumina, in certain proportions, is not detri- 
mental, but on the contrary, adds to the strength of the mortar 
made from the^lime. 

The following analyses will shew that the limestones of the 
State are well fitted for the manufacture of lime. 

Limestone from Pratt's Terry. 

Carbonate of lime, - -' - 98.00 

" magnesia, ... 2.10 

Silica and loss, ... - 5.00 



100.00* 
Limestone from the Quarry of S. ClementSy Esq.y Big Sandy, 

Carbonate of lime, ... 90.00 

" magnesia, ... 3,00 

Silica, alumina and water, - - 7.00 



100.00 



Limestone from McMurray's Quarry. 

Carbonate of lime, . . . 88.00 

" magnesia, - - - 4.00 

Silica, &cl .... 8.00 



100.00 



* Mr, Olmsted. 
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These limestones are from ike lower extremity of the fbrHM- 

tion, and the points nearest the head of navigation. 

The modes of burning lime, will depend npon the kind of 
fuel, and the extent of the operations contemplated. 

In some countries, lime is burned in clamps, where the broken 
stone is piled in alternate layers with wood, and when ignited, 
the whole is covered over in the manner of a charcoal clamp. 
This is an obvious improvement on the common mode in use 
with us, of burning lime in a " log heap ;*' besides, the lime 
thus produced, is much prized for its good quality. Two forms 
of kiln are in common use ; the one is called a perpetual kiln,^ 
because the fire is kept up without intermission. Anthracite 
and bituminous coal are frequently used in this form of kiln. 
When the kiln is fired, a layer of broken stones, one foot deep, 
•is formed, which is covered by one of coal, three or four inches 
deep, and this is continued until the kiln is filled. When the 
lower layers are burned, they are drawn ofiF, and after each 
drawing, other charges are added at the top, so that, it is plain, 
this process may be continued without intermission. 

In the other form of kiln, the fuel is applied below, under an 
arch formed of the stone to be burned. In this kiln, when the 
calcination is completed, the whole charge must be drawn off 
before the operation can be renewed ; therefore, a great waste 
of fuel is inseparable from the use of this form of kiln. But 
when wood is abundant, and the demand for lime not great, it 
answers very well. 

With the view of directing the attention of our citizens to 
this important industrial resource, I have thought it proper to 
present them with one or two of the most approved and simple 
forms of kilns. 

The site chosen for a kiln, will, if possible, occupy a hill side 
near the quarry ; an excavation is made, proportioned to the 
size of the kiln, which will reduce the expense, of masonry, at 
the same time that it affords the greatest facility for charging 
the kiln. The body of the building may be composed of any 
convenient rock, but the interior must be lined with some fire- 
proof material, such as the friable sandstones of the millstone 
grit, or of talcose slate, where it occurs. 

Fig. 8, represents a slightly modified plan of the form of 
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kiln used on the Schaylkill, Philadelphia, for burmag lime 
with wood. 



Flan of Kiln. 



Fig. 8. 




1 s 
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zo 
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This is a plan of the foundation. The oval in the centre is 
the opening of the kiln, and the space between the lines repre- 
sents the offset upon which the arch of limestone is turned, and 
will appear more plainly in the vertical section, Fig. 8, }. 

The size of this opening may be ascertained from the scale. 
As it widens upwards, the oval is altered to a circle, so that at 
the top the opening is circular. 
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Fr<mt of the Kiln, 



Fig. 8, a. 




Eig. 8, a, represents the front wall of the kiln, with the door 
of the fire-place open; when this is shut, air is admitted 
through the narrow space below the door. 

When the kiln is built, the filling commences by the con- 
struction of an arch formed of the stones to be burned, each 
one slightly projecting over the preceding, till they meet on all 
sides at the top. It is obvious, that, as this process goes on, 
the back must be completely filled, otherwise, the arch cannot 
stand. When this is completed, the loose stones are thrown in 
till the kiln is filled, when it is ready for firing. 
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Vertical section of Kiln. 



Fio. 8, b. 




This cut represents a vertical section of the kiln on the line 
c, d, oifig^ 8, that is, a section parallel with the front wall. It 
shows the appearance of the arch after the kiln is filled and 
ready for firing. The height of this arch will appear from the 
scale on Fig. 8. It is necessary that the space included by it 
should be suflScient to contain a large fire. In front, the arch 
rests against the wall, as seen in the following cut, which re- 
presents the fire-place in the longest direction. The construc- 
tion of the arch of loose limestones, is the only operation that 
requires any skill, in the filling of the kiln. The firing is com- 
menced gradually, but may afterwards be urged rapidly, and 
of course must be continued, without intermission, to the end 
of the operation. 
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Vertical section of Kiln* 



Fig. 8, c. 




Fig. 8, Cj is a section at right angles with the preceding, or on 
the line a, 6, of fig. 8. It shows the manner in which the fire is 
made, as well as the appearance of the arch in that direction. 
The capacity of this kiln is about 1000 bushels. It is usual to 
wall up the door-way with loose stones, leaving barely space 
enough to admit the pieces of fire-wood. The space within is kept 
well supplied with fuel, and the door is closed after each firing, 
80 as to admit as little cold air as possible above the fire. The 
air necessary for combustion enters below, passes through 
the fire, and is consumed. I mention these facts, which, al- 
though sufficiently obvious, appear to be neglected ; our com- 
mon kilns rarely have any doors, or other means of preventing 
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the loss of heat from a current of cold air rushing through the 
kiln. Although the fuel used in this kiln is wood, its form is 
not that which is best adapted to that species of fuel. Where 
wood is the fuel used, the opening of the kiln should be con- 
tracted at top. But for coal it should be wide, as in the plan 
just described. For a perpetual kiln, the latter requires some 
modification; the bottom should terminate in a cone, where 
there must be an opening large enough to admit a shovel, and 
one or two air-holes, a few feet higher, are required. 

Section of a New Hampshire Kiln. 

Fig. 9. 




« ' 
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This is a section of a kiln for wood, in use in New Hampshire. 
The section supposes the front wall removed, and represents 
the form of the arch as it rested against the wall. This is the 
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form best adapted for wood, and will answer well for an expe- 
riment with lis. It is smaller than the preceding, more simple 
in its construction, and will cost much less. It will, notwith- 
standing, be a vast improvement, in both time, labor^ and fuel, 
on the rude kilns now in use. 



Vertical section of Kiln* 
Fig. 9, a. 




I*ig. 9, a^ IS a section in the opposite direction, showing the 
manner of constructing the arch, and the fire*place. After 
what has already been said, these sections require no further 
explanation. 

lif is very curious to observe the primitive mode of quarry- 
ing, practiced by the lime burners of certain parts of the State. 
Fires are kindled upon the exposed surface of the rock, until 
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fragments separate from the mass by expansion ; an effect 
sometimes hastened bjthe application of water. 

Two hours work of one man, and an ounce of guiipowder, 
would have accomplished more than the labor of two men a 
whole day employed in this process. 

The limestone for charging the kiln must be broken into 
fragments, of about three or four inches in diameter. Moist 
stone just from the quarry is more easily calcined, than when 
it has been long exposed and dry. The time required for the 
calcination varies with several circumstances — ^the nature of 
the stone, the quality of the fuel, &c. ; but the workmen soon 
learn from experience the proper time to arrest the firing, for 
the lime, when thoroughly calcined, gives out a peculiar white 
light. 

A shed should always be provided for the protection of the 
lime from the weather. In Philadelphia, the lime-burners save 
some labor, by using two adjoining kilns; whilst one is burn- 
ing, the other is cooling, and the lime is allowed to remain in 
it till sold, and this alternation is kept up. But this need only 
be practised when the lime is not barreled. 

Of the value of lime, as an article of commerce, it is need- 
less to say any thing, yet it seems unaccountable, that not a 
single market, of any importance, between this and Baltimore, 
is supplied with lime burned in the Southern Atlantic States ; 
the whole region being supplied, principally, from Maine. 
Lime burning is a process, too, that requires, comparatively, 
but little of capital, skill, or experience. 

I append some statistical information, from which the profits 
of the business may be gathered. From Dr. Jackson's report 
on the geology of Maine, (1837) it appears that 400,000 casks 
of lime were exported from Thomaston that year, at an aver- 
age price of $1 per cask ; and the cost of production was as 
follows : 

Rock at the kilns costs 20 cents per cask.... $80,000 

Wood, 40,000 cords, at $3 120,000 

Labor in burning * 40,000 

Casks, 400,000, at 28 cents 112,000 

Cost of 400,000 casks of lime $352,000 

This lime is distributed along the coast, from New York to 



RBPORT OK THE OXOLOeT OF ALAEAUA. 55 



New Orleans, and the trade even extends to the West Indies. 
In the State, all taken together, the amount of lime sold 
amounts to 700,000 casks, which is an important item, exclu- 
sive of the employment afforded in the transportation of the 
lime to distant ports. 

Expenses of burning 100 tierces of Lime at Franconia, New 

ffampshire,* 

" Cost of quarrying and hauling $41 

Breaking and filling in.. « 6 

Filling out 10 

16 cords of wood, at 15 

Labor 7 

100 tierces, at 42 cents 42 

Interest, and incidental expenses 5 

Cost of 100 tierces $126 

The burning requires four days and three nights. Three men 
ar^ employed." 

Cost of burning 600 busheh of Lime in South Oarolina,'\ 

" Quarrying, &c $12 00 

Hauling* » 5 00 

Filling kiln, &c 10 GO 

22 cords of wood «... 10 90 

Hauling wood 6 60 

$45 10" 

^'Ustimate of Mr, Write, who burns Lime under the lessees of 

the Dexter JRock, Rhode Island, 

For the rock in ledge, for the use of kiln, and for steam 

engine for pumping water from the quarry. . • • $150 00 

Expense of getting out water prepartory to quarrying 

rock 40 00 



^ Jackson's Report. t Ruffin's Report 
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Cost of quarrying 850, and hauling rock out of pit (M* 90 00 

Drawing to and filling kiln 40 00 

Tending.kiln 826, filling out 930 - 56 00 

Pointing kiln 5 00 

540 casks, at 45 cents 243 00 

75 cords of wood, at 95 375 00 

Carting to Providence at 20 cents* • 108 00 

•1107 00 
540 casks of lime sell for 1260 00 

Profit in quarrying and burning 9153 00 

Seven turns of 24 hours each — two men employed at 913 each 
for burning a kiln of lime." 

Perpetual Kilns. 

" Estimates of expenses and profits in burning lime by means 
of small anthraciite coal, in a perpetual kiln, owned by Mr. 
Curtis, in Boston, the lime rock being brought from Thomaston, 
Maine, and costing 50 cents per cask. 

26 casks of lime rock at 50c 913 00 

2 tons anthracite coal at $3 per ton 6 00 

Labor of three men at 91 3 00 

Labor of one horse to raise rock to kiln 50 

Interest on cost of kiln, 9900, 15 per day 15 

22 65 
26 old lime casks at 12| cents 3 25 

25 90 
The lime sells at 91 12 per cask 29 12 

Daily profit ^ 93 22 

•' There is a perpetual kiln in Charlestown, owned by Mr. 
Gould, who burns Thomaston and L'Etang limestone by means 
of anthracite small coal. I visited this kiln, obtained a plan 
of it, and learned the following statistics through the politeness 
of Mr. Gould." 

" The kiln [which is an excellent one] cost $900. It is built 
of Charlestown clay slate, and is lined with red sandstone. It 
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is 19 feet high, 11 feet across the top inside, 12 feet wide at 
the boshes, (the widest inner part near the middle of the kiln) 
and two and a half feet wide at the hearth. 

Interest on cost of kiln, 1(900, at 6 per cent, per ann , 954 00 

Two and a half tons of coal per day, per year 2250 00 

9000 old casks at 12^ cenls^ 1125 00 

Lime rock for 30 casks per day, at 50 cents per cask, 

per annum 4500 00 

Labor, 1 foreman at 85 per month, and 2 laborers at 

$1 per day 1020 00 

Use of horse for hoisting lime rock and carting ex- 
penses, 50 cents 150 00 



Cost per annum for 9000 casks of lime $9099 00 

Therefore, each cask costs the manufacturer $1,011. 

If the lime sells for 1.125 

Deduct cost 1.011 



Profit per cask, cents $1.14 

Or on 9000 casks, $1026, for one year's profits. Or if the lime 
sells for $1 25, $2121 per annum." 

Cost of burning 1000 bushels of Lime at Philadelphia.'^ 

" Limestone, 66.6 at 85 cents $56 61 

Oak wood, 15 cords, at $3....! i.... 45 00 

Hire of 2 hands 4 days at $1 8 00 

$109 61 

Cost of 1000 bushels^ when coal is used, at the same place. 

Limestone $56 01 

Coal, 10 tons, at $2 20 00 

Hire of 2 hands 2 days, at $1 4 00 

$80 61 



* Ruffin's Report Ag. S, C. 
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JEstitnates of Lime-burning in Rhode Island. 

'^ Estimates of the expenses and profits of lime-burning at 
Harris Rocks ; the manufacturers owning the quarry. Esti- 
mate for 350 casks of lime : 

Quarrying the limestone $50, carting $25 $75 00 

Attendance on kihi $20, and filling out $12 32 00 

40 cords of wood at $4 50 180 00 

850 lime casks at 45 cents 157 00 

Carting to Providence 20 cents 70 00 

Rent of kiln 20 00 



• « 



534 00 

350 casks of lime sell at Providence at $2 net 700 00 

534 00 

Jjeaving profit in burning ahd value of rock 165 50 

The rock would sell at 12J cents per cask in ledge, 

hence deduct 43 75 

Clear profit in quarrying and burning 350 casks of 

lime. $121 25 

^'Expenses and profits in hwniing the hard rock of the Middle 

Hill 

Quarrying $35, carting to kiln $25 $60 00 

Attendance on the kiln $20, filling out into casks $15, 35 OO 

35 cords of wood at $4 50 157 50 

450 casks at 45 cents.*. 202 50 

Rent of kiln 20 OO 

Carting' to Providence at 1 shilling per cask. 75 00 

$550 OO 



* Jackson'a Beport Qeol. Bliodc Island, 1840r 
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400 casks lump lime, netting in Providence 10s.* $666 67 
40 " ordinary lime, netting 7 shillings, - 46 67 

10 " first quality lime^ netting 12 shillings, 20 00 

733 34 
550 00 

Value of rock in ledge and burning profit, - 183 84 

Rock worth in ledge 10 cents, - - - 45 00 

Net profit, • . . . . $138 34 

The following remarks on the limestone of the Southern ter- 
tiary formations, by J, T. Hodge, Esq., are taken from the 
Trans. Ass. Am. Geol. and Nat, : 

" In Chester county. Pa., while on the geological survey of 
that State, I have seen lim^ made and sold for ten cents a 
bushel, where the natural facilities are no greater than here. 
And when on the same business in Maine, and employed at 
Thomaston in oSaining statistics of the lime business, I came 
to the conclusion, that the Southern States must be remarkably 
deficient in limestone ; that notwithstanding the difficulties the 
Thomaston people had to contend with, in the high price of 
fuel, a bad harbor, that frozen up one-third of the year, and 
their remoteness, still they managed to monopolise the lime 
business of the Atlantic coast, of the Gulf of Mexico, and up 
the Mississippi to Natchez. The average cost of a cask of lime 
at the wharves at Thomaston, was, as near as we could estimate 
it, about seventy cents, and this included twenty cents for the 
<3ask. But, unfortunately, the term "cask " represents no de- 
finite measure. By law it should hold "forty gallons,'* five 
bushels, but every mason of whom I have made inquiries, and 
who has measured them, says their capacity is continually 
changing ; that most of them contain Z^ss than a common flour 
barrel, and that three bushels and a half is probably near the 
average measure of their contents. Their large size is made up 
by enormously thick staves, and heads about an inch thick, and 
frequently large empty spaces remain in the cask. Yet, for 
this meagre amount of lime, the people of South Carolina are 
willing to pay a sum for which they themselves might make full 
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eight times as much; and by thus rendering it cheap, the labor 
lost to their favorite crop would not be missed, when thereby a 
bale of cotton to the acre would not be considered a niaximum 
product, nor two ears of corn to each of the widely separated 
hills, a subject worthy of remark. 

" The prejudice of workihen — their not liking to use a dif- 
ferent material from what they have been acdustomed to — ^is 
one reason why the Thomaston lime has successfully competed 
with all other lime made on the Atlantic coast. The name of 
that is favorably known, and deservedly so, and it will sell, 
when another equal to it, from another locality, will not bring 
even a very inferior price. There was a remarkable instance 
of this a short time since in New York, some excellent lime 
from Rhode Island hardly finding a market at any price. Most 
of the Pennsylvania lime contains magnesia, and yet celebrated 
as is the Philadelphia mortar for whiteness and durability, and 
as are the fine farms of Chester and Lancaster counties, which 
are enriched almost entirely by lime, there is a universal pre- 
judice against magnesian limestones. But this cannot last." 

The facts that I have here presented, willlkiable tho^e that 
examine them, to judge, how far it may be to the interests of 
the State to continue to import lime from Maine, or to burn 
it for themselves. It will certainly be anomalous if it should 
appear, that we who have fuel almost at the cost of hauling, 
and limestone literally at $1 25 per acre, should not be able 
to supply our own market with this indispensable article. 

Hydraulic Limestone. 

I hatve already stated, that we have the group known In 
New York as the water limestone, and investigations at present 
in progress will settle the existence of the cement in the State. 

Sulphate op Barytes. 

Two veins of this mineral, a foot or two in thickness, occur 
among the limestones of the valley — one near Pratt's Ferry, 
sCnd the other above Elyton* This mineral is ground, and sold 
as a substitute for white lead for paint ; it is also often mixed 
with that substance fraudulently, as it can be obtained at a far 
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less cost. It is only detected, when so mixed, bj chemical 
analysis. Bpth of these beds are yery pure, and would an- 
swer well for paint. 

Flagging Stones. 

The qualities requisite to constitute gbod flagging stones are 
the following : They should split readily, so as to require but 
little dressing ; they should be sufficiently hard, to resist the 
wearing forces, to which they are subjected ; should absorb wa- 
ter but slightly, and not be subject to exfoliation from changes 
of temperature. 

The flags of the coal measures answer all of these conditions, 
but they require much care, and a considerable degree of skill 
in the person who selects them. For where they are impro- 
perly chosen, they possess few, if any, of the qualities enume- 
rated above. 

The yellow sandstone of the Red Mountain group, to which 
I have so often referred, answers all the requirements of ex- 
cellent flagging stones, in a pre-eminent degree. The lowest 
point at which I have seen this rock, is at Green's, where it 
occupies a narrow ridge, a favorable position for a quarry. It 
is also found at Bucksville, west of Dr. Davis's. It may be 
traced all the way to St. Clair Springs. There is no material 
in the State, that equals this for ordinary flagging. It is pro- 
bable that beds will also be found near Pratt's Ferry^ on the 
Oahawba. 

Grindstones. 

Materials for these abound at the localities of flagging stones 
just described; they are said, by those who have used both, to 
equal those that are imported. On the head waters of Hurri- 
cane, amongst the coal measures, excellent grindstones are oc- 
casionally manufactured. Nothing can show more forcibly the 
difficulty of turning trade from its established channels than 
the fact, that with this knowledge, we still continue to import 
^indstones from Nova Scotia. 
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MiLLSTOKES. 

The stratum of conglomerate that occurs in St. Clairy is re- 
markably well adapted to this purpose ; it is about 18 inches 
thick ; a parting of red clay separates it from the underlying 
rock, so that scarcely any quarrying is required, excepting 
what is necessary in the splitting out of the pieces of the exact 
shape ; and even this is greatly facilitated by the joints that 
intersect the rock. Its mineral composition is also quite favor- 
able, being a cement of silica, with white quartz pebbles 
closely enveloped in it. The fracture is rough, and almost 
hackly. Including all the circumstances, it would be difficult 
to find a locality equal to this. 

Alum. 

Wherever the black shale is imdergoing decomposition, and 
not exposed to the washing of the rains, it will be found coated 
with sulphate of iron, and sulphate of alumina. The cause of 
this is simple, the shale abounds in sulphuret of iron ; the sul- 
phur of this mineral, by its reaction with the oxygen of the at- 
mosphere, forms sulphuric acid, which combines with the alu- 
mina and iron. 

The greater part of this shale is sufficiently bituminous to 
ignite, and if it were collected in a large heap and burned 
slowly, the ashes would contain these salts, and might be sepa- 
rated by lixiviation and evaporation. As alum is a sulphate of 
alumina and potash, if the potash were not present in sufficient 
quantity, it could be added. These are the simple principles 
involved in the manufacture of this useful salt. 

Tripoli. 

There is a light porous substance, to which I have already 
alluded, found in the limestone caves of the State, that resem- 
bles Tripoli. I have placed some of this in the hands of art- 
ists, who pronounce it equal to that mineral for polishing met- 
als. It is quite abundant in these caves. I have specimens 
from Talladega, and there is a pave above Elyton, called Chalk 
cave, from the occurrence of this substance. 
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Mineral Waters. 

The mineral springs that flow from the silnrian rocks, are 
both saline and sulphurous. The most important and best 
known are Blount Springs. These have been so long and so 
frequently visited by the citizens, that they require no descrip- 
tion. They have moreover been analysed by Professor Brum- 
by, and his analysis has been recently republished and widely 
distributed. 

One fact is remarkable in these springs — ^they are situated 
in precisely the same geological position as the celebrated 
springs of Virginia, which are connected with anticlinal axes. 
In the same valley, there is another spring near Brooksville, 
above Blountsville. 

The St. Clair Springs also occur in a similar position. A 
bold limestone spring rises a few yards from the place, and 
along the elevated ground on the banks of the stream flowing 
from this, numerous mineral springs burst forth around the 
hill upon v^hich the houses stand. The principal, and the only 
one examined, is situated towards the east, alongside of a bed 
of magnesian limestone. Besides its being highly sulphurous, 
I found in the water, on a hasty, and consequei:itly imperfect, 
examination made on the spot, salts of lime, magnesia, and so- 
da, in valuable quantity. To make any thing like a thorough 
examination of the springs of Alabama, not already examined, 
would require more time thg^n was devoted to the entire survey. 

This spring is situated in a healthful region ; the proprietors, 
are improving the grounds and buildings, and making it other- 
wise a pleasant place of sojourn for the summer. 

The Shelby Springs, like those of Blount, are situated near 
the black shale. One issues from the limestone, and is calpa- 
reous, and the other from the shale, from which it derives its 
sulphurous and chalybeate properties. This has also been an- 
alysed by Prof. Brumby. The situation is beautiful, and the 
establishment is arranged with a view to both taste and com- 
fort. 

I am not quite certain as to the geological position of the 
Talladega Springs ; but of the qualities of the water, judging 
from Prof. Brumby's examination, there can be no doubt. 
There are many other springs in the State of deserved reputa- 
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tion, of which I have not jet collected the materials to give 
any account. Enough is already known, to make it evident, 
that the citizens of Alabama need not leave the State in search 
of more valuable mineral waters. 

« 

Soils. 

As soils result from the disintegration of rocks, through at- 
mospheric agencies, it is obvious that natural soils will be fer- 
tile or barren, just in proportion as the rocks contain in their 
components, those ingredients that constitute the basis of fer- 
tility. The principal inorganic elements of soils are silica, 
lime, alumina, magnesia, potash and soda, and no soil can sup- 
port vegetation, that does not contain more than one of these ; 
and hence a soil derived from a rock composed of a single min- 
eral, must be barren. This is every where exempMed ; the 
barren ridges of hornstone running along parallel with the fer- 
tile valleys at their base, are good examples. It has been 
shown that the rocks of the Red mountain group are made up 
of calcareous, argillaceous, and silicious rocks, that contain in 
their composition all the elements of fertility, the calcareous 
rocks generally occupying the bottom of valleys, and the oth- 
ers the slopes of the hills on each side. Every sTiower of rain 
brings down from the hills the debris of the rocks, mixed with 
decaying organic matter, and hence the source of the fertility 
of the soils of this region. In Shelby and Benton, where these 
rocks occupy a considerable space, their influence upon the 
soils is too plain to have escaped the notice of any one who has 
passed through that country. The long, poor, silicious ridges 
of cherty rock and sandstones, covered with pines, and the in- 
tervening fertile limestone valleys, are tljrough the whole dis- 
trict, quite conspicuous. 

In Jefferson, Blount, Shelby and St. Clair, the contrast be- 
tween the soils of the silurian rocks and those of the coal mea- 
sures, is every where striking. Few regions are more highly 
favored in relation to soil, climate, and water — ^the profusion 
and great beauty of the springs are proverbial. A full consid- 
eration of the nature and resources of the soils of the State, 
must be reserved for a future report. 
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CHAP. IV. 

Extent — Mineral composition and structure — Calcareous beds 
— Millstone grit-i-Coal measures — Extent — Structure and 
mineral composition — Coosa coal field — Cahawha coal field 
— Warrior coal field — Economical relations of the carbon- 
iferous system — Improvement of the rivers — Comparative 
value of coal as fuel — Carbonate of iron — Flagging stones 
— Millstones — Fire-proof stone. 

Extent, — I haye not yet been able to designate precisely the li- 
mits of this system, for, although that portion of the State colored 
blue on the map is occupied principally by the carboniferous 
limestone, yet the silurian rocks are no doubt in many places 
laid bare where I have not ^een them. For instance, I haye 
been informed by Dr. Lovell, of Athens, that the black shale 
is found on the surface in Limestone county, and it is, I be- 
lieve, also exposed on Flint river, Madison county. To con- 
struct an accurate geological map of the State, although a 
work of ncT great difficulty when the geological formations are 
once identified, yet is one requiring more time, than has yet 
been devoted to it. In general, at present it may be stated, 
that all that part of the State above the lower falls of the riv- 
ers, and not already described, as belonging to the Red moun- 
tain group, is covered by the rocks of this system ; they are 
therefore the most prominent rocks in the State, other than 
the cretaceous formation* 

Mineral Composition, and Structure. — Whatever 
doubts may exist elsewhere, regarding the horizon of the 
carboniferous rocks, there can be none in Alabama. The 
millstone grit and coal measures rest unconformably upon 
the Red mountain rocks on the west, and where the carbonif- 
erous limestone makes its appearance at the southern extrem- 
ity of the system, it is separated from them by a thick stim- 
tum of sandstone, resembling the millstone grit, and every 
where, the carboniferous rocks are either horizontal, or in- 
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clined at a very small angle, while the silarian rocks are al- 
ways either vertical, or dipping at an angle which is seldom 
less than 40"". 

Calcarbous Beds. 

The greatest development of the calcareons rocks, pf the 
system under consideration, occurs north of the Tennessee 
river, where they enter Alabama as prolongations of the Cum- 
berland mountains. 

In the upper part of the State^ between the Racoon moun- 
tain and Huntsville, a number of streams, tributary to the 
Tennessee, rise in the Cumberland mountain, and find their 
way to that river, through long narrow valleys, excavated in 
these rocks. The valleys are separated by equally long straight 
ridges, that extend like a fringe from the southern extremity 
of the mountain ; these are separated by so narrow an interval, 
that standing on the top of one of them, a bird*s-eye view may 
be taken of the adjoining valleys, with their numerous farms, 
and houses snugly sheltered under the mountains. These val- 
leys open into tjie great valley of the Tennessee ; and to enter 
them, or go from one to the other, it is generally necessary to 
pass around the spurs, as they slope off towards the river. 

Bolivar, in Jackson county, is a good point to commence the 
exwnination of the geological structure of the Cumberland 
mountain, which is cut to its very base by the river and the 
streams to which I have alluded; and as the sides of the moun- 
tain ridges expose the naked rocks, excellent sections from top 
to bottom may be obtained. 

I saw at Mr. Charles Jones's, a reddish mottled limestone, 
which, in the absence of fossils, I was unable to refer to its 
proper geological position. If it belong to the carboniferous 
rocks, it must occupy a very low place in the series, and I have 
not met with it elsewhere. It is, I think, identical with a bed 
worked as marble at Winchester. 

Along the base of the mountain north of Bolivar, the rocks 
are . characterized by the remarkable coral to which Leseur 
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gave the name of Archimedes,* from its resemblance to the 
screw known, by that name. It is whiter than the weathered 
surface of the rock upon whicli it appears, and is therefore al- 
ways conspicuous. Above this is, a thick bed of softer, and 
more argillaceous limestone, containing numerous pentremites ; 
and this is followed by beds of blue limestone. The next sti:a- 
tum, which is about four feet thick, is a fine argillaceous slate, 
destitute of fossils ; and above this is a heavy bed of magne- 
sian limestone, of a light color, and very hard. At the point 
where I examined the mountain, this is the next rock below 
the coal measures, which are here 20 or 30 yards in thickness, 
and contain a workable bed of coal. The millstone grit can 
scarcely be recognised here, and the coal measures are reduced 
to a mere strip on the crest of the mountain. In consequence 
of the washing of the limestone, the former are constantly fall- 
ing down, and hiding the underlying rock. The ruins thus 
accumulatedj often slide down in wet seasons, carrying with 
them whole acres of the mountain side, with the forest trees, 
undisturbed as they grow. 

The section at this place is repeated in all the valleys, ex- 
cepting, that at the base of some of the mountains, I observed 
another stratum of magnesian limestone. The line joining the 
sandstones on the top, and the underlying limestone is marked 
by the termination of the cedars which clothe the sides, wher- 
ever the latter rocks occupy the surface. And in this way the 
existence of the coal measures above, may be ascertained with- 
out actual examination. 

After leaving the broad coal fields of the liV^arrior and Ca- 
hawba, it was curious to observe the narrow strips of coal mea- 
sures on these mountains, which had the appearance of huge 
coping stones placed there for the protection of the limestones 



* This fossil is now, I think, referred to Mr. Lonsdale's genus Fene9- 
tellay and will for the future be called FenesteUa Archimedes, The screw 
is the axis around which the coral seems to revolve ; it is rarely more than 
half an inch in diameter, while the e:i!^panded portion of the coral is often 
six inches wide. The direction in which the coral revolves around the 
axis is not uniform, some being dextral and others reversed, a fact pointed 
out to me by a youth, the son of Mr. Charles Jones. 
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below. On the ridge between Racoon and Crow creeks, the 
sandstones were wasted to a breadth of a few yards, at the 
same time that they form a vertical escarpment. And where 
they spread out into a plain of some acres in extent, as on 
Broad Top, near Huntsyille, after ascending from the lime- 
stone country below, the contrast is most striking, so different 
are the soil and growth from all around. 

A remarkable feature in all the carboniferous limestone re- 
gion is the occurrence of caves, from which issue bold streams 
of limpid water. Some of these are ingeniously dammed up at 
^the mouth, and furnish motive power to mills. "*" A remarkable 
spring occurs at Huntsville, which, besides affording an abund- 
ant supply of excellent water, furnishes power sufficient to 
raise it into an elevated reservoir for the use of the city. 

Deposits of earth, from which nitrate of potash may be ob- 
tained, are common in all these caves. Passing on the west of 
the Cumberland mountain, along the valley drained by the 
streams that flow into Flint river, f lower strata of limestone 
are exposed than any that I saw in Jackson. The cherty rocks 
become more conspicuous towards the base of the mountains 
which assume a greater height. Mount Sano, Round Top, and 
the other little mountains that rise above the beautiful country 
around Huntsville, present admirable sections 1000 feet in 
thickness of these rocks. The strata are all horizontal, or 
nearly so, and the alternation of softer beds which are washed 
away, leaving the harder strata projecting, produces a series 
of terraces that extends around the mountain. Half way up 
the mountain, there is a stratum of sandstone four feet thick, 
the surface of which is covered with Stigmaria ficoideSj the 
usual accompaniment of coal ; but as there is limestone overly- 
ing this, and directly in contact with it, if coal ever existed, it 
was washed away before the deposition of the limestone- Cor- 



* A subterranean mill-pond struck me as a novelty. 
1 1 saw some black shale here, which may belong to the silurian sys- 
tem, but the state of the water prevented further examination. 
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9,1s, pentremites, and the shells of numerous species of moU 
lusks are found in these rocks.* . 

On the tops of some of the mountains around Huntsville, a 
bed of limestone of oolitic structure is found. I saw it also on 
the upper surface of the limestone on the eastern side of the 
Lookout mountain. Rock of this structure, however, is not 
confined to the top of the series, but may often be seen in the 
cherty rocks, towards the base. This is the source of the oo- 
litic pebbles, to be described hereafter, that are found rounded 
and water-worn, on the surface in the lower part of the State. 

Near Ditto's Landing, off the river, high ridges are seen to 
the right, and off the turnpike road, where the whole series 
can ke examined. At this place I saw a drab colored lime- 
stone, with black and deep yellow spots. Notwithstanding the 
mountainous and broken character of the country, I did not 
find in the whole region, a single anticlinal axis ; the strata are 
horizontal, and undisturbed, and may be traced from mountain 
to mountain in the same plane. The influence of the uplifting 
east of the Tennessee did not reach far west. The whole 
country seems to have been lifted up bodily; every thing pre- 
sents the appearance of repose ; fossils are for the most part 
found with valves in juxtaposition, and pentremites in great 
profusion occur ; some seem to have been buried as they stood. 



* When I first sa^ this, I supposed that it slipped down from the coal 
measures on the top, but further examinations, elsewhere, have satisfied 
me that it is in place. Remains of it may be seen on all the mountains. 

A fine collection of the fossils of the carboniferous rocks about Hunts- 
ville, I had the pleasure of seeing, in Dr. Newman's cabinet, and among 
them the teeth of a sauroid fish. The Doctor was polite enough to allow 
me to make a sketch of these on the spot, which was shown to Professor 
Agassiz at the meeting of the American Association of Sciences in 
Charleston. He pronounced the teeth at once to be those of -the genus 
Cladodus, a genus hitherto only found in the carboniferous rocks of Eu- 
rope. Geologists will be glad to learn, that through Dr, Newman's labors 
we have this additional evidence that our rocks are the true equivalent of 
the carboniferous limestone of Europe. There are other remains of fishes 
found around Iluntsville : among these the teeth of Psammodus may be 
distinguished by their bluish color and punctated surface. Psammodus 
is also peculiar to the carboniferous limestone. 
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erect with arms and tentaculse expanded, others are folded up, 
and many are found reclining with stems not dislocated, on the 
surface of the rock. 

The strata of coal measures are equally undisturhed, and 
very generally enclose a seam of coal ; that on the summit of 
Round Top is about 15 inches, and the shale encloses lenticu- 
lar nodules of carbonate of iron. Every thing shows that the 
strata were once continuous, and that the hills and valleys are 
the result of denudation. The rocks extend west, into the ad- 
joining counties ; a portion of the State reserved for future ex- 
ploration. 

South of the Tennessee river, they are seen emerging from 
under the millstone grit along the valleys. In Brown's valley, 
extending from Gunter's Landing through Marshall, thence 
through Blount, to its southern boundary. Along this whole 
distance, they dip east and west very gently, but sink gradu- 
ally after crossing the Tennessee, and disappear altogether, 
beneath the coal measures, about four miles below Blount 
Springs. 

The stratum of sandstone mentioned as occurring half way 
up the mountain at Huntsville, now rests upon the silurian 
rocks, in heavier beds, and more like the millstone grit ; so 
that at. Village Springs, and Blount Springs, the limestone has 
lost one half its thickness. And still farther south, the super- 
incumbent limestone disappears, whilst this powerful stratum 
f still remains, and rises up boldly from the base of the true mill- 
stone grit, with a greater dip, and leaving an interval between 
the two. This rock forms the ridge that runs parallel with the 
sand mountains on both sides of the valley. 

Blountsville stands upon the carboniferous limestone, which 
may be studied on all sides of the village. A few miles south, 
some remarkable caves occur in this rock ; one belongs to that 
class called blowing caves, in which the air takes an opposite 
course at different seasons of the year, blowing outwards in 
summer and inwards in winter.* These caves are alfdue to 

* The cause of this phenomenon is simply this : two openings occur at 
different levels in the cave, which communicate with the external atmo- 
sphere. In winter the air of the cave is of a higher temperature than that 
without, it therefore rises through the opening, and the outer air rushes 
in, is heated, and escapes like the rest; but in summer these conditioad 
are reversed, and with them the current. 
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fissures in the rock, wUcli are enlarged by the water flowing 
through them. Some of these caves were used by the aborigi- 
nes as burial places, and their remains are yet found in them, 
with fragments of lead,* mats, shells and trinkets* 

After leaving the Tennessee river, fossils become rare, with 
the exception of JFenestella ArchimideSj i^hich. characterizes 
this rock wherever it is found. Along the main valley. Vil- 
lage Springs is the lowest point at which it is seen. South of 
this, the millstone grit rests upon the silurian rocks. At the 
base of Lookout Mountain, west of Ashville, it occurs in thick 
beds, having as usual the limestone with oolitic structure, 
on top ; this continues upwards through the valley, and in- 
to Georgia. The fossils of this formation have been col- 
lected, but have not been identified with suflScient certainty to 
have a list presented here. 

Millstone Grit. 

This formation is made up of powerful beds of quartzose 
conglomerate, and white silicious sandstone. The former is 
used wherever it occurs for millstones, and hence the name ; 
the sandstone, or grit, difiers from that of the coal measures, 
in being composed almost entirely of quartzose grains, ce- 
mented together, and rarely containing scales of mica. This 
formation may be traced as low down as the Hill settlement; 
the road to Scottsville passes over it. It is here, however, 
a low ridge, but upwards, it rises gradually like the carbonif- 
erous limestone, till it appears in the escarpment on the east 
side of Racoon mountain, 250 or 300 feet in thickness. 

It would be useless to mention all the points at which I ex- 
amined this rock ; suifice it to say, that it is the foundation 
upon which the coal measures rest, and that wherever they are 
tilted up, there does the millstone grit make its appearance. 
It can be best studied along the valley of Shades creek, west of 
Elyton, entering the valley where the road from Lacey's ferry 
crosses the ridge. This is the western edge of the coal field of 
the Cahawba, and vast overhanging ledges of rock are found, 



* These have suggested to the people lead mines at these places. 
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at the foot of the escarpment, on the lower surface of which 
coal plants of large size, often three or four yards in length, 
have left their impressions. Masses of the rock, the size of 
ordinary houses, have fallen down, and strew the hill-side. Al- 
most the only really wild and ragged scenery in this part of 
the State, is found, where the millstone grit ridges are cut in two 
hy the streams. The valley of Turkey creek at Hanby's mills, 

_ » _ 

Ounninghani*s creek, and the Shades creek, where it bursts 
through the ridge, are fine examples. The gorge through 
which the Warrior passes near Village Springs, presents a 
scene well worth a visit. 

The only elevation in the State that presents any thing ap- 
proaching the impressive grandeur of a mountain, is the enor- 
mous ridge of millstone grit, called Lookout ihountain. 

Coal Measures. 

These rooks, which rest upon the millstone grit, are made of 
a series of beds composed of conglomerates, sandstone, shale, 
and beds of coal, the thickness of which has not yet been as- 
certained. 

Extent. — I have shown that the little patches of measures on 
the tops of the mountains in Madison and Jackson counties, were 
once continuous ; the same appearances are observable in Mor- 
gan and Marshall counties, where the hills, after ascending from 
the river, are capped in a similar manner with sandstones and 
shales enclosing beds of coal. 

The Racoon and Lookout mountains present on their sum- 
mits plains of coal measures of considerable extent. These 
connect themselves with the measures of the Locust Fork of 
Warrior, and the Cahawba, whilst the isolated patches on the 
hills in Morgan and Lawrence, run into those of the Sipsey 
and Mulberry Forks, in such a manner as to leave no doubt of 
their being parts of one continuous and vast coal .field. How 
this has been broken up, will be explained further on. 

At present, I know of no better way to designate for refer- 
ence the divisions of the coal formation of the State, than by 
the rivers by which they are drained. According to this clas- 
sification, the St. Clair coal field will belong to the Coosa, al- 
though it is connected on the southwest with the Cahawba. 
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ThiB little coal field is on the eastern flank of the low moun- 
tain range that extends from Springville to Ashville; it con- 
tains about 150 square miles. 

The Cahawba Coal field is pretty well defined ; on the south 
and east, it is bounded by Little Cahawba and its tributary, 
Shoal creek. It reaches within two miles of Montevallo, and 

« 

on that side of the Cahawba, becomes narrower till it reaches 
within three miles of the river at Lacy*s ferry, from thence it 
continues upwards a narrow strip, till it joins the Coosa coal 
field. On the east it is bounded by the Shades creek, as low 
as Bucksville, from whence the coal measures extend to Shultz's 
creek. It contains nearly 180 or 200 square miles. 

I include in the Warrior coal field, all the region drained by 
that river and its tributaries. On the west it has been traced 
beyond New Lexington, in Tuscaloosa county, and coal is found 
at the source of Sipsey riVer, in Marion. The whole of Walker, 
and a very considerable portion of Blount, JeflFerson, and Tus- 
caloosa counties, are covered with coal measures. The area of 
the Warrior coal field, so far as it is at present known, covers 
a space of 6000 square miles. So that the productive coal 
^Ieasures Jf the State are known to occupy an area of 5300 
miles. I have not included those of De Kalb, Morgan and 
Lawrence, nor those north of the Tennessee, because they have 
not yet been sufficiently explored to ascertain whether they 
belong to the productive carboniferous rocks. That their lim- 
its will be greatly extended by future investigations, no one can 
doubt. 

Structure and Mineral Composition. — From what has al- 
ready been said, the structure of the coal fields of the State 
will be readily understood. Thie usual term, coal basin, does 
not in any proper sense apply to them, for they are not dis- 
posed in circular or oval hollows, but in long, and sometimes 
narrow, trough-like depressions, through which the principal 
streams of the region flow. To understand the cause of this, 
it will be necessary to take a glance at the principal anticli- 
nal axis of the State. It was shown that the carboniferous 
•rocks have been lifted up in three lines of unequal length ; 
th« principal of these extends from the N, E. corner of the 
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State to Centreville : on the east of this the Coosa and Ca- 
hawba coal measures are tilted up, and dip south of east, whilst 
on the other side of the line, the coal bearing rocks oftBacoon 
mountain, the Locust Fork, and those of the Warrior itself, dip 
in the opposite direction. 

The next commences at the head of Murphree's Valley, and 
unites with the preceding, at Village Springs. On each side 
of this, the rocks dip east and west ; it forms one side of the 
trough through which the principal branch of the Locust Fork 
flows. The other coincides with the Tennessee Valley as far 
as Gunter's Landing, and extends through Brown's Valley in 
Marshall and Blount. Although the lower carboniferous rocks 
are not lifted to the surface far south of Blount Springs, yet the 
influence of this line of uplift, is perceived as low as the junc- 
tion of the Locust Fork with the Warripr, where the coal mea- 
sures are barely bent upwards, and dip in opposite directions. 

From this simple view of the direction in which the forces 
acted, that have moulded into their present form the carbonif- 
erous rocks, and to which are due the courses of the rivers, and 
all the physical features of the entire region, there njill be but 
little difficulty in understanding the structure of our coal fields* 

The following section, in which the details of the Bed moun- 
tain group are omitted, represents the relative position of the 
two principal coal fields of the State, those of the Warrior and 
Gahawba. 

Section across Jones's Valley, 
Showing the position of the Warrior and Cahawha Goal Fields^ 

Fig. 10. 




a — Warrior Coal Field. 
b — Cahawha Coal Field. 
c, e — ^Millstone Grit- 
^ — ^Limestones of the vallej. 
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The Warrior coal measures, with the underlying millstone 
grit, are seen resting unconformably upon the limestones, and 
showing that although the valley coincides with the anticlinal 
axis of the coal measures, there is no such coincidence with that 
of the underlying silurian limestones. It appears that the anti- 
clinal line of the latter rocks lies to the west of the valley, and 
is covered up and hidden by the Warrior coal measures- It is 
easy to conceive, that if the coal measures west were removed, 
that this line may be reached, and this absolutely takes place at 
the lower edge of Blount, where the silurian rocks are seen foi* 
the first time dipping towards the N. W. From this point up- 
wards, through Murphree's Valley, the anticlinal axis of the 
Eed mountain rocks and coal measures coincide.* The valley 
of the Coosa, immediately west of the Racoon and Lookout 
mountains, however, presents the western carboniferous rocks 
resting on the upturned edges of the lower limestines, fig. 10. 
The steep south-eastern dip continues from Centreville on the 
Cahawba to Rome in Georgia, with surprising uniformity. The 
same is true of the gentle north-western inclination of the car- 
boniferous rocks. 

It would be difficult to find a more striking illustration of the 
adaptation of the earth's surface to man's wants, produced by 
the simplest possible means. ,Had the underlying rocks re- 
mained in their original horizontal position, the whole country 
between the Coosa and Tombigby would have been one monot* 
onous sandstone plain. The coal would have been completely 
hidden, and no one could have even conjectured th« existence 
of the inexhaustible beds of iron ore below the surface. But 
the simple pushing up of the silurian rocks has revealed al) 
these, in the most effectual and interesting ' manner, at the 
same time that it has intersected th« coal me^asures with val- 
leys of great fertility. 

Coosa Coal Field. 

This small, but very interosting littk field, is an oblong de- 
pression, drained principally by the waters of Trout creek, and 



* JSIr. PowelL 
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Broken Arrow? which flow into the Coosa below Ten Islands* 
The coal resembles that of the Cahawba, in having a laminated 
and sometimes a twisted structure ; it is very bright, clean, and 
free from slate. On Trout creek, the bed«exposed is only 21 
inches, divided into two seams by a layer of shale six inches. 
Strike N. E. and S, W., dip N. W. 45°. In the middle of the 
field the coal becomes thicker ; and two beds that I examined 
on Broken Arrow, were each five feet clear coal ; one of these 
was in an excavation where it was impossible to arrive at the 
dip, but the sandstones in a stream, a few yards distant, were 
but slightly inclined towards the S. W. The other, the pro- 
perty of Mr. Wright, outcrops on the side of a little ridge. It 
is exposed on a stream that flows on the back of the ridge, and 
it was reached in a well, about half a mile distant.'*^ At the 
opening made, the roof was good, and a parting of a few inches 
of soft clay just beneath the coal seemed favorable. The steep 
inclination of this bed, as well as the structure of the coal, re- 
sembles that of the Gahawba, of which coal field it is doubtless 
a prolongation. This coal has been carried down the Coosa, 
to Montgomery, where it has been sold at 40 cents a bushel. 
But what gives it its greatest value here, is its vicinity to a 
good bed of iron ore, which it approaches within two miles. 
There are here, then, within a space of a few miles, all the 
materials for the manufacture of iron — ore, coal, limestone, 
and fire-proof stone, and on the immediate banks of the river. 
The following shows the position of this coal field : 



* Operations were commenced at the crop with a degree of skill quite 
creditable to those engaged, considering that they had never seen a coal 
mine. As the coal dips from the crop, I believe they are now satisfied 
thai an opening must be made at a lower level, in order to drain the mine. 
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Section across the Valley at Ashville, 
From Lookout Mountain to the Coosa Coal Fisld. 

FiA. 11. 




a — ^Lookout Mountain. 

h — ^Bed of Millstone Grit. 

6: — Silurian Limestones. ^ 

d — Bed Mountain. 

e — Coosa Coal Field. 

The millstone grit, which is exposed upon the side of the 
mountain next the valley, is over 300 feet in thickness ; from 
this locality towards the south, this formation gradually thins 
out till it disappear^ altogether before it reaches Hurricane 
creek, and Pratt's ferry. The same may be said of the car- 
boniferous limestone, that underlies the grit, which thins out 
at Village Springs, at the upper edge of Jefferson county. 

The second ledge of grit seen at J, extends from Cunning- 
ham's creek upwards, and is found >every where in the middle 
of the carboniferous limestone north of the Tennessee river, as 
I have shown in the preceding pages. 

The rest of the valley is precisely the counterpart of the Red 
mountains of Elyton and elsewhere* The buff-colored sand- 
stones are, however, more powerful, as may be seen at Greens- 
port, on the Coosa. It will be seen that the Coosa coal field 
occupies the same relative position as that of the Cahawba. 

Cahawba Coal Field. 

Above Lacy's ferry, I know little of the coal region of the 
Cahawba, beyond the fact that coal is found near its source. 
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At Lacy's ferry, there 18 a bed about two aules from the river, 
which is about five feet in thiekneBS. It shows at a point on 
the hill side, favorably exposed for mining. The overlying 
sandstone at this place is so full of mica, as very strongly to 
resemble mica slate. 

On the hill side a little lower, and crossing the road, there is a 
bed of argillaceous san48tone filled with fossils of the genera Pro- 
ductaj Delthyrisy and others, together with a singular plumose 
fucoid plant ; as these are all marine remains, they prove very 
clearly that the waters of the ocean once rolled over the beds 
of coal on the Cahawba. On the opposite bank of the river, 
and below the ferry, other seams of coal occur, which I did 

« 

not examine. On the west side of the river generally, how- 
ever, above the ferry, the chances of finding coal are few, be- 
cause the millstone grit runs along parallel with the river, and 
at no great distance from it. . 

The geologist who first explores our western forests, and 
who is obliged to depend for his examinations on natural ex- 
posures, together with what his hammer may reveal, will feel 
at every step how much he is leaving unexamined, that it 
would be desirable to bring to light. When I first explored 
the Cahawba, no coal had been raised beyond the quantity 
necessary to supply the smithies* in the neighborhood ; and 
the thickness of some of the beds, then made known, was as- 
certained by wading in the water, by which they were covered. 
Since that time, many beds, the existence of which was only 
indicated as probable, have been fairly opened, and niany oth- 
ers added to those already known. 

Near ijontevallo, a seven feet bed was examined on a 
branch of §hoal creek. T^e strike of the rocks at this locality 
is N. 40^ W., and the dip 50° S. E. Other beds, I have been 
informed, have been discovered in the vicinity. 

On Daly's creek, on the same side of the river, coal has 
been known for some time. This is probably a prolongation 
of one of the beds on the west side of the river. Above the 
mouth of Little Cahawba, there is a long out-crop of coal, in 



* The blacksmiths have been, in all parts of the State, the first explor- 
ers of the coal beds. 
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the bed of the riyer, and which has been traced to the left 
bank.of the river. 

At Scottsville, the coal plants in the measures there, ^ve 
pretty strong evidence of the existence of coal, and lower down 
at Camp's blooinery at the junction of the coal measures, and 
Silurian limestones, fragments of coal are found embedded in 
the sandstones. These fragments are rhomboidal, such as 
those into which coal ordinarily breaks ; they show very clearly 
that they were coal when they were embedded in this rock, and 
that consequently the sandstone was deposited after the coal 
was perfectly formed. The rock, with its embedded coal, has 
very much the appearance of the ruins of a coal seam, mixed 
with sand, re-deposited, and converted into a solid rock. 

On Lewis's creek, and at a considerable height above the 
river, a bed of two-yard coal is found, which had been excavated 
on the out-crop, but the coal was not in much repute, among 
the blacksmiths. It is impossible to judge of the quality of 
coal from its appearance, where it has been for ages exposed 
to atmospheric agencies ; every one has seen coal so completely 
decomposed, that when mixed with argillaceous matter, it re- 
sembled ordinary clay. * And, in general, coal at the out-crop 
presents that form which miners call dead coal. 

On a small stream, whose banks, as it approaches the shore, 
are precipitous and rugged, and have suggested the name of 
Little Ugly, two or three beds of great importance occur. ' Two 
of these are ten feet or over, and the third is four feet. These 
are very highly inclined, and will consequently require some 
skill in the working. The coal is of excellent quality, and 
preparations are making for its extensive exploration. 'Good 
roads have been constructed to the pits, houses have been 
built for the workmen, and a well executed saw and grist mill 
erected. Several boats were afloat ready to transport the coal 
to market, and every thing presented the appearance of well- 
directed industry. The force at the pits, however, was small, 
the plan of the mining operations I did not comprehend, and 
the quantity of coal raised did not bear a proper proportion to 
the improvements ar.ound. 

Mining, with us, will be a little precarious, until men are 
trained to the work f the confinement under ground is so ini- 
mical to the free hunter habits of our working population, that 
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It US no wonder it should seem irksome to them ; hut after a 
w]^ile they hecome accustomed to it, for the work is far from 
being heavy, or uncomfortable, in our thick seams. 'The prob- 
lem to be solved here seems to be, the safe ^d cheap trans- 
port of the coal as far down the Cahawba as steamboat navi- 
gation, unless indeed some other means of conveyance be re- 
sorted to, such as a railroad, which I perceive is already in 
agitation among our citizens. One thing is certain, that the 
success or failure of the operations just commenced, will 
greatly afiFect the future prospects of this portion of the Ca- 
hawba valley. The beds just described are within a short dis- 
tance of the river. On Cane creek, the next stream above 
Ugly, there is also coal exposed ; but there are others of con- 
siderable extent, farther from it ; among these, the most re- 
markable are found towards the source of Caffey's creek. On 
one of the branches, I found an extraordinary exposure of 
coal, which extended over a space of two hundred square 
yards, a circumstance very unusual on the Cahawba. I could 
only attribute this, to a change in the amount of inclination of 
the bed, which placed it in a position almost horizontal. I 
was unable to find the thickness of this bed, but the coal was 
hard and of good quality, and resembled the Warrior coal in 
the cubical form of the blocks thrown out. 

On the Lick branch of Caffey's creek, I was informed that a 
bed of two-yard coal occurs. 

It is almost certain, that future investigation will show the 
existence of five or six superimposed workable beds of coal in * 
the Qahawba coal field. It differs from the coal field of the 
Warrior, in the structure of the coal, which is for the most 
part composed of bent laminae closely applied, so that the mass . 
often breaks into fragments that are somewhat globular, and 
have a highly shining lustre, in the greater thickness of the 
beds, and in their far greater dip. The Cahawba coal mea- 
sures have a dip corresponding with that of the silurian rocks, 
upon which they rest ; but I am not yet quite certain that they 
overlie them conformably. In an economical point of view, 
the fact, that the field is almost surrounded by iron ore, is 
highly interesting. On the east, it has^ the well known ore 
beds that stretch along from Little Cahawba to Montevallo ; 
and on the west, those of Roup's valley. 
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The Warrior Coal Field. 

The southern extremity of this coal field passes under the 
beds upon which Tuscaloosa stands. Beds of shale, containing 
impressions of ferns are found near the old steam mill below 
town, which is the lowest point at which I have seen the War- 
rior coal measures. A thin bed of coal was formerly worked 
near the bridge, and one is now exposed on the Northport side 
of the river. 

A seam of coal 22 inches thick is at this moment worked in 
the vicinity of the University. The coaft rests upon a hard 
gray under clay, filled with stigmaria ; the roof is composed of 
shale abounding in fossils, plants of the genera Sphenopterh 
PecopteriSy and calamites, overlaid by a heavy bed of conglo- 
merate. The coal is of good quality, and sells readily in 
town. The first attempt at mining in the State was made 
here. Although the coal measures are laid bajre along the bed 
of the river, continuously, yet it is only where the streams 
have washed oflf the superincumbent beds, that they are ex- 
posed, to the right and left. Between the University and 
Hurricane creek, coal has been raised from one or two thin 
seams; and in the bed of the creek below Randolph's saw- 
mill, coal comes to view. 

After crossing the creek, the coal measures are every where 
exposed, dipping at a very gentle angle towards the west.* 
One is immediately struck with the great difference, in this re- 
spect, between them and those of the Cahawba. This verji 
small angle of dip is characteristic of the Warrior coal mea- 
sures, throughout their entire extent ; and the effects of it are 
displayed in the numerous instances in which coal is found at 
the surface. The inclination of the surface is greater than the 
dip of the coal, and when this is the case, the latter must be 
uncovered, and hence the imparalleled number of outcroppings 
in that part of Tuscaloosa county, lying on the left bank of 
the Warrior. The country is elevated and broken, and falls 



* Although the general direction of the dip is N. of W., yet it is obvi- 
ous, where beds ase so little inclined, that the slightest local undulatiou 
will produce a difference of dip, or even reverse it altogether. 
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rapidly towards the river, so that there is scarcely a stream 
that does not display one or more beds of coal. Sometimes 
the superincumbent shales are removed by denudation, and the 
coal, for a considerable extent, is merely covered by a bed of 
loose materials washed from the high ground. By removing 
these, the coal is reached on the banks of rivulets, and in the 
bottoms of ravines : and from such localities, Tuscaloosa has 
been supplied with coal for years ; for until within the last few 
months, ground had not been broken with the view to mining 
in the Stajte. It will appear that such localities can only occur 
under the peculiar disposition of the strata just pointed out. 

Little need be said of the character of the rocks of this re- 
gion ; they resemble all coal measures in being mad^ of grits, 
sandstones, shales, &c. Some of these are of great thickness, 
and often entirely barren; such strata may be seen on the 
banks pf the Hurricane, towards the river, where they rise to 
a height of 100 feet ; and on Daniel's creek, where they are 
still thicker. At the latter locality, the stream has cut through 
the rocks along the strike, and exposed a fine section 150 
feet high. The capping beds of the section are thick and 
arenaceous, and are eroded in a curious manner, the face 
of the rock being scooped out as if artificially. A sec- 
tion very similar to this, occurs on North River, which 
is noted as a locality of sulphate of magnesia. In m j first ex- 
amination of this region, I pointed out three workable beds of 
coal, superimposed upon each other. I have now reason to 
|know that the number is greater, and think it not improbable, 
that in future, it may be doubled. 

It is remarkable, that no attempts have yet been made to 
prove this coal field by boring, notwithstanding that the coal 
measures extend below the head of navigation on the Warrior, 
and present all the evidences of being productive. Even in 
the very middle of the field, no land is valued on which ihe 
coal is not distinctly visible. The beds are very generally 
composed of seams of coal, alternating with bands of shale^ and 
this structure prevails throughout. The coal in the southern* 
^rtion of the field is divided by joints into numerous rhom- 
boidal blocks, that are held together by slight cohesion, and 
therefore crumbles very much by repeated handling. The 
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seams are often covered by thin laminae of charcoal, in which 
vegetable structure may be distinctly traced^ Carbonaceous 
smut is not uncommon on the top of the coal, in thin layers. 

The following sections, from actual measurements, will give 
a correct view of the coal beds between Hurricane and Davis's 
creek : 

Coal., , ....15 inches. 

Shale 6 " 

Coal 9 " 

Shale C V IJ " 

CoaU 7 " 

Shale..! , 1 " 

Coal 9 " 

This bed is on a branch of Daniel's creek, and is Jhe property 
of the Messrs. Eddins. The course of the principal vertical 
joints in the coal is N. E. and S. W., and the dip N. of W. 
about 1 in 15. The 5-inch shale is hard, and carbonaceous, 
and breaks with a clean fracture. The crop coincides with the 
strike, and being on the dip, is favorably situated for draining, 
and bringing out the coal. The bed has been worked iij four 
"drifts" or "headings'" from the crop. The disadvantage at- 
tending this method consists in the fact, that, it keeps the 
works in bad ground so long, where the roof is not sound. 

This is the second instance of mining enterprise in the 
State, and considering the diffici;ilties attending the commence- 
ment of a new business, with unskilful hands, it is quite encou- 
raging. The coal is drawn up from the pit on an inclined 
plane, by horse power, carried to the river, and conveyed down 
another plane to the boats. 

There are other beds in this vicinity, that were not opened 
so as to a dmit of examination. 

The following is from a pit opened by Mr. Randolph, at no 
great distance from the preceding. The dip is E. N. E. : 

Coal 4 inches. 

Shale : 2 « 

Coal : T " 
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Shale 4 inches. 

Coal.. ).... 8 " 

Shale 8 " . 

Coal 8 " 

Shale 2 « ' 

Coal 12 " 

This bed was barely exposed when I saw it. 

The next section is from an open excavation on a bed worked 
by Mr. HeweU. The dip is N. E. : 

Coal 10 Inches. 

Shale 11 " 

Coal 14 " 

Shale 3 " 

Coar. 16 " 

This excavation was carried to the limit that this mode of 
working will admit, for it is obvious that when six feet of shale 
is removed, together with some surface earth and loam, that 
the expense becomes too great to leave any reasonable profit. 

Towards the summit of the ridge, Mr. Pitcher has opened a 
bed, and as I found the raising of tha coal in progress, it af- 
forded me an opportunity of easy examination. The dip is 
very slight, and towards the E, N. E. : 

Coal 8 inches. 

Shale 10 « 

* Coal 8 " 

Mottled clay 42 " 

Coal 19 " 

Shale 2 " 

Coal 8 " 

Shale (carbonaceous) ., 3 " 

Coal 12 '^ 

The upper coal, separated from the lower by 42 inches of 
clay, is quite soft and partly decomposed; it may, however, 
become harder under ground. The 8-feet shale is black, and 
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mixed with thin laminas of coal, and filled with stigmaria. The 
mottled clay is of a gray and white color, and contains noduleB 
of iron stone. This is not the only locality of carbonate of 
iron in this region, I saw very' promising specimens of this 
valuable ore, of both concretionary and stratified varieties ; bnt 
where no pits are open, nor explorations under ground in ope- 
ration, it is impossible to say any thing of their economic value. 

As these sections give a correct view of the character of the 
productive measures of this region, it is unnecessary to de- 
scribe in detail, the others that I examined. The millstone 
grit east of this, sinks so gradually, as to be scarcely percep- * 
tible, as a ridge, nor does it become prominent till we reach 
Bucksville ; and the productive coal measures seldom approach 
nearer than a mile or two. 

On the sources of Davis's creek, coal is found, which is the 
nearest to the iron region that I have seen ; the dip is N. W. 

Farther north, and between the junction of the two great 
branches of the Warrior and Five mile creek, the seams be- 
come thicker, but the interposed bands of shale continue. 

A few sections on, or near the Locust Fork, will give a clear 
view of the character of the seams in this part of the field. 

On Coal creek, which flows into the river from the north 
west, about four or five miles above the junction of the Locust 
and Mulberry Forks, a bed of coal is laid bare for a distance 
of one hundred yards. It shows the usual alternations of coal 
and shale. • 

Section on Coal Creek. 

Coal, 13 inches. 

Shale, 1 ** 

Coal, 5 ** 

Shale, 1 " 

Coal, 22 " 

Between this point and Williams's ferry, another bed is seen 
outcropping on the same side, and under the river bluff. The 
thick overlying sandstones rise up into a bold cliff, 160 or 200 
feet in height, and the coal alluded to is exposed by the en- 
croachment of the river. When I examined it, it was barely 
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abovo the edge of the water ; it sinks gradoally, down stream^ 
and is soon only found in the bottom of the river, where the 
thick seam has been worked by the owner. The dip is S. W., 
and as it is inclined obliquely from^the river, only comparative- 
ly a small part can be explored above the level of the water. 
The following is a section of this bed : 

Coal * 5 inches. 

Shale \ <* 

Coal 13 " 

Shale 6 ** 

Coal 5 « 

Shale 4 " 

Coal 18 H 

About one mile and a half from this, and on the hill de- 
scending towards the ferry, I examined a bed which gave these 
results : 

Coal 15 inches. 

Shale h\ " 

Coal 22 « 

Shale 1 « 

Coal. 3 « 

A very remarkable bed was examined about two miles be- 
low the mouth of Village ^eek. A small rivulet that empties % 
into the creek, from the east, has washed a point of land ad- 
joining the river low ground, and exposed this section : 

Coal 15 inches. 

Shale 3 " 

Coal 6 J « 

Shale 5 " 

Coal and Shale 6 " 

Coal 15 « 

Shale 1 « 

Coal 4 " 

Shale 12 ** 

Coal 26 « 
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No coal has been taken from this bed ; the exposed outcrop 
of the coal is soft, and in part, disintegrated, so that doubts 
have been entertained of its quality ; but these will disappiear 
when the bed is fairly opened. 

At the mouth of Village creek* a bed of coal was Examined, 
of which, but little was known beyond one or two of the thick«- 
er seams, which were worked ; the existence of the rest being 
scarcely noticed. This may seem strange, but it occurs in this 
way : nearly all the coal that is raised here is taken from the 
bed of the river, or other streams. When a bed is discovered, 
it is generally one of the thick seams, that has escaped the de- 
nuding action of the water ; the others after having been cut 
through and removed in the bed of the stream, remain hidden 
in the banks by the mud and the debris of the overlying slates. 
JIven when the overlying loose beds are removed by the shovel, 
and the coal is reached if the seam be thick enough to work, 
no farther search is made below this, unless some accident, or 
some natural exposure has directed attention to the underlj- 
ing portion of the bed. It is for this reason, that the coal on 
the river has passed for 30-iilch coal, iihat being the thick- 
ness of the seam worked. I did not meet with two persons, 
during my examination of this region, who were acquainted 
with the character or thickness of the beds at which they were 
at work. 

I witnessed here, the novel process in the art of mining, 
namely, diving for Qoal. A flat boat is moored parallel with 
the joints, and near the edge of the coal ; long wedge shaped 
crow-bars are driven into the seams by means of mauls manoeu- 
vered by the men in the boat. When a ledge of about two feet 
is loosened, in this way, across the seam, the men take the wa- 
ter, and dive two or three together, according to the size of the 
masses*to be brought up, and lift the coal bodily to the sur- 
face, and place, it in the boat. As an improvement on this 
simple process, a crane is rigged on the boat, and a chain slipp- 
ed round the blocks of coal, raises them into the boat. I have 



* The measurementof tkebede <m tbis part- of the river,- and other defi- 
nite information, is mainly due to the assistance of Mr. D. Hanbj and Mr. 



Allen Wilson. . 
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fieeiiy in this manner, masses raised, that weighed 800 or 1,000 
lbs. The coal thus raised, is free from all shale and other im- 
purities, for, as the coal parts along the bands of shale, the 
latter are left behind. Notwithstanding the primitive appear- 
ance of this method of raising coal, it is, nevertheless, under 
favorable circumstances, and where the water is not too deep, 
one of the cheapest modes in practice, and with the addition of 
a diving dress, I am inclined to think that in no other way 
could coal be raised at an expense so moderate. 

Section of the bed on Village Greek. 

Coal 5 inches. 

Hard under-day with stiginaria. ... 4 " 

Coal 15 " 

Under-clay with stigmaria 10 " 

Black shale. .« « 4 « 

Coal 18 « 

• Shale 1 « 

Coal 8 " 

Grey under-clay. 17 *^ 

Coal 38 " 

The whole rests upon a soft whitish under-clay. Stigmaria 
are more abundant here than I have found them any where 
else. This bed, with all those on the Warrior, is very slightly 
inclin.ed, and hence the numerous natural exposures. It is 
laid bare in the bed of the creek, in more than one place. 

About half a mile above Williams's ferry, a bed of coal is 
found in the river, and a shaft has been sunk through the sand- 
stones on the bank until the coal has been reached, which pre- 
sents the following section : 

Coal 18 inches. 

Shale 4 " • 

Coal 3 J « 

Shale 2| " 

Coal ....••• 20 ' *^ 
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This bed outcrops on the back of the hill, and on a stream a 
few hundred yards lower down the river. At the latter place, 
another seam of coal is found, 20 inches thick, and separated 
from the section above by a stratum of sandstone 15 feet in 
thickness. This is the only instance of any thing like regular 
mining in this whole region, and the first attempt at reaching 
the coal by means of a shaft. Mr. Hanby is the proprietor, 
and is prosecuting the work with as much energy as the force 
he can command will allow, where he has to begin with inexpe- 
rienced hands/ 

Another section of a bed is found in the river, near the 
mouth of Five Mile creek. 

Coal 8 inches. 

Shale 1 " 

Coal 48 " 

It is probable that thef' lower thick seam has, as usual, bands 
of slate running through it; but as it was measured below wa- 
ter, they could not be detected. 

Coal or the Mulberry Fork, in Walker. 

A very remarkable change takes place in the character of 
the coal on this branch of the Warrior ; it becomes very much 
cleaner and harder ; although it breaks up into small pieces, it 
rarely produces much slack ; and as it comes from the bed, it 
resembles screened eoal. The horizontal partings of the seams 
often exhibit casts of plants that give a dull lustre to the coal, 
which makes it appear almost slaty. This, of all the coal in 
the State, will best bear transportation, on account of its supe- 
rior hardness. 

The first coal that I saw here occurs on a branch of Dorsey's 
creek, which has supplied some smithies in the neighborhood. 
It is favorably situated, lying quite high, on the side of a deep 
ravine. The coal is of good quality. 

Coal 4 inches. 

Shale 6 " 

Coal...... , 30 " 

7 ■ 
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It rests upon a bed of soft under clay. Not far from this, a 
tliick bed of shale was examined, which contained nodules of 
clay iron-stone, in sufficient quantity to give it some interest. 

I examined but a few of the many beds exposed in Walker. 
Near Gibbon's ford, there is coal found both in the river and 
on the land adjoining. The following is a section of one dip- 
ping N. W., strike N. E. and S. W. 

Coal, - - - 7 inches. 

Shale, - - - - 2 « 

Coal, - - - 26 " 

On a small stream, named on the map of the State, Coal 
creek, but called in the vicinity. Cane creek, I saw a very ex- 
cellent bed. It dips S. W. 6°, but a little lower, the rocks dip 
about 10°. 

Coal, - - - 31 inches^ 

Shale, - - . 7 « , 

Coal, - - - 7 " 

On the stream next below Coal creek, there are some beds of 
great value ; one of these, found towards its head, (the pro- 
perty of Mr. John Burdin,) is finely situated upon high ground, 
about half a mile from the river. It presents this section; 

Coal, - - - 34 inches. 

Shale, - - - . . 6J " 

• Coal, - - -' 31 « 

The shales of this part of the field are laminated, as I have 
mentioned in the preceding pages. 

There are seams in the river that appear to be four feet in 
thickness. I saw here indications of the Cannel coal, which I 
afterwards found on Lost creek. 

Near Bee shoal, coal is raised from the bed of the river. I 
saw here coal 30 inches thick, but was unable to determine the 
existence of other seams, which it is highly probable are to be 
found. Strike N. N. W. and S. S. E., dip W. S. W. 
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8 " 




10 " 




li " 




8 " 





On Burnt Cane creek I measured a bed, with the following 
result: 

Coal, 

Shale, - - - . 

- Coal, ... 

Shale, - - - . 

Coal, 

Shale, - - - - 

Coal, 

Below the mouth of Lost creek, coal is found outcropping 
upon a hill side, 60 or 80 feet above the level of the river, an 
exceedingly convenient mining ground. The coal is completely 
drained, so that it is quite rusty on the surface, where it is ex- 
posed. The following is a section : 

Coal, - . - - 8 inches. 

Shale, . . - . IJ " 

Coaly . - .- 14 " 

Clay, . . - . . 1 « 

Coal, - - - 15 " 

There are also indications of another bed beneath this. 

A wide sheet of coal is seen in the bottom of the river, not 
far from the last locality ; it is about a yard thick, and is seen 
again a little lower down, about 60 yards from the river. 

Near the mouth of Fanny's branch, a bed has been laid 
bare, and worked to a limited extent. 

Section on Fanny' % Branch. 

Coal, - - - 16 inches. 

Shale, . . - . 4 « 

Coal, - - - 15 " 

Shale, .... 12 " 
Coal, ... 6 ^* 

This bed is exposed in Lost creek, where coal has been 
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raifled from it. It appeard again between the creek and the 
last locality. It is remarkable, as presenting the only nplift^ 
or dislocation of the coal, that I have seen in the State. The 
uplift is one foot. The seams of coal present this appeaxanee : 

FauU on Fannjf's Branch. 
Fio. 12. 




•y «, a — Shale. 



e, c — Seams of Goal. 



On Lost creek, some fine exposures occur near the point 
"where the Jasper road crosses it. They are only seen, how- 
eyer, in the bed of the creek. A section of the principal bed 
is as follows : 



Goal, 

Slate, 

Coal, 



10 inches. 
14 " 
48 " 



^ There are at least four other beds superimposed on this, 
which appear higher up stream. One of these is remarkable 
for haying a thin seam of Gannel coal on the top of the com- 
mon coal. The depth of the water preyented my making a 
thorough examination of this valuable bed ; yet it is interesting 
to know that Cannel coal exists in the State, and I have no 
doubt that future explorations will bring thicker seapas to our 
knowledge. 
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These sections will give a fairer view of the Warrior coal 
field than a whole chapter of description ; they are, however, 
limited to a very small portion of the entire area, but it is a 
jiart that must always attract attention, on account of its vi- 
cinity to the river, and it is for this reason that it has occupied 
so much of my time, at the risk of appearing to neglect other 
districts of the State. Notwithstanding the definite character 
and value of the information presented here, no one feels, 
more sensibly than I do, how very inadequately it represents 
this magnificent formation. R. C. Taylor, Esq., the geologist 
who first investigated the Appalachian coal-field of Pennsyl- 
vania, mentions that he was often obliged to climb to the tope 
t)f the trees to obtain a knowledge of the physical features of 
the country. I was not reduced to this necessity, but most of 
the facts relating to the sections of the coal beds, were ob- 
tained hammer in hand, wading. about in the creeks and 
streams ; frequently, it is true, assisted by persons whose in- 
terest in my investigations led them beyond the bounds of 
their own property. 

The following list of fossils from the Warrior coal measures, 
was made out by Mr. Bunbury for Sir Charles Lyell : 

"1. Sphenopteris latifolia. Ad. Brongn. 2. S, Dubuis- 
soni? Ad. Brongn. 3J Sphenopteri^y allied to the last, per- 
haps a variety of the same. 4. Neuropteris tenuifoliay Ad, 
Brongn. 6. Neuropteris Chang eri^ or N. gigantea? .6. 
Oalamites cannaformis. 7. Calamite, obscure specimen allied 
to tjie foregoing. 8. Lepidodendron elegans. var ? 9. Lep- 
idodendron, allied to L. dilatatum. Foss., Flora. 10. Lepi- 
dophyllum? 11. ^S'z^zYZana decorticated. 12. Stigmaria fi- 
eoides. 13. Poacitesf 14^ Bechera tennis, n. sp., very 
nearly allied to B. grandis. Foss., Flora. 15. AsterophyUi- 
tes f fiaccida. 16. Phyllites, resembling the leaf of Sparganr 
turn." 

"The palaeontologist will perceive at once, that no less than 
half of the species in the above list agree with we^-khown Eu- 
ropean fossils of the old carboniferous formation, and the rest 
belong to genera which are common in our coal measures, and 
may perhaps agree with European fossils, when procured in a 
letter state of preservation.*' 
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CHAPTER V. 

Economic Relations of the Carboniferous System. 

Coal — Comparison of the Warrior and Cahawba coal fields — 
Carbonate of Iron — MUlsUmes — Fire-proof materials — 
^Flagging stones — Marble. 

Coal. — The earliest notice of the use of Alabama coal that 
I haye been able to find, is contained in Silliman's Journal, 
Vol. XXVI, 1834, in a note by Dr. Alexander Jones, of Mo- 
bile, which, notwithstanding unavoidable mistakes, I have 
thought of sufficient interest to insert here. 

Bituminous Coal, — " This State is very rich in bituminous 
coal, of a most excellent quality. It is in every respect equal, 
if not superior to the best English coal. I am using some of 
it in my little laboratory. It is very heavy, and burns with a 
good flame, and gives out much heat. It also yields the car- 
buretted hydrogen gas in immense quantity. The vein, or 
formation of this coal, is very extensive. It is first seen in the 
bed of the Black Warrior river, near Tuscaloosa, and next ap- 
pears on the surface of the ground, to the north-east, and east 
of that town, and pursues that course till it crosses the Ala- 
bama and Coosa rivers at their falls, or just above them. It 
passes, probably, for some distance into Georgia, and not im- 
probably, in its south-western or western direction, into Mis- • 
sissippi. 

Its principal width is found in Shelby and Bibb counties^ 
where it is forty miles wide ; it occupies the whole ground un- 
der the surface, and is covered by superficial patches of hard 
or soft slate stone, or shale, other minerals being rarely found 
near it. Blacksmiths in its neighborhood, dig it up, and work 
it in their furnaces. It is also used in an iron foundry in Shel* 
by county. The land is smartly broken. The growth consists 
principally.of chestnut, oak and pine, and being more or less 
poor, it has never, much of it, passed yet out of the hands of 
the general government, and can therefore be bought by any 
one, who wishes to own it, at $1 25 cents an acre* 



RBPORT ON THE GSOLOGT OF ALABAMA. 95 



In the winter season, this coal is brought down the river to 
Mobile from Tuscaloosa, in flat-bottomed boats, and sold at the 
same price as the Liverpool coal, or at from $1 to $1 60 per 
barrel. The strata of this rich and extensive coal bed, have 
an inclination of a few degrees, to the S. S. E. 

I presume you will, ere long, receive a correct geological ac- 
count of this extensive and interesting coal formation, from 
some gentleman of the Alabama University at Tuscaloosa, 
which is a very favorable point for observing it. 

The facts which I have communicated, were obtained from 
an eminent lawyer of this place, who had visited that region, 
and from a laboring man, who had worked the coal in a black- 
smith's shop, which he owned in that region. He informed 
me, that having worked at the coal mines in Virginia, xjiear 
Richmond, he considered this coal deposit the richest, and as 
containing the best coal he had ever seen." 

For domestic purposes, the Alabama coal has been suJE- 
ciently long in use, in the States to have its quality in this re- 
lation settled. In Tuscaloosa, it is used in the houses, to the 
almost entire exclusion of wood. The price varies from ten to 
twelve cents per bushel. It is also used in Mobile for similar 
purposes, but to what extent, I do not know.* 

During the months of August, September, and October, 
(1849,). there were about 200 persons engaged in the coal trade 
of the State ; and as only three beds are worked under ground, 
the rest of the coal raised, is taken from the bed of the river, 
and streams, where of course operations can only be continued 
during the low stages of the water : and in general^ it is only 



* Mr. Hanby's account of his attempts at the introductioji of Alabama 
coal into the Mobile market, would furnish a;n amusing chapter, on the 
difficulty of directing any trade from its accustomed channels. The in- 
telligent proprietors of the gas works in that city, however, were not slow 
to recognise its value as a material for the manufacture of gas ; and it has 
now, where it is known, I believe, a fair reputation. Much of what has 
heretofore been carried to market, under the name of coal, included every 
thing that resembled it in color ; but I know from observation, that those 
engaged in the. business at present, take every reasonable precaution to 
reject all impurities. 
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the seasons of leisure that can be devoted to the business by 
farmers, who are the principal proprietors. 

It has abeady been stated, that the obstruction of the War- 
rior, which terminates the , navigation of that river, is occa- 
sioned by the coal measures. Above this point, the river is 
only navigable during freshets, at which times alone coal is 
carried to Mobile. The boats used, are common flatboats; 
with gunwales made of solid timbers ; the first class have a ca- 
pacity of about 2000 bushels, draw 20 to 80 inches of water, 
and cost $70, or thereabouts. Coal is brought down the river 
to Tuscaloosa at about four cents a bushel, a distance of 50 
miles, and thence to Mobile, a distance of 355 miles, at an ad- 
ditional cost of nearly four cents ; the boat being a dead loss 
in either case, as it brings but a few dollars. 

Coal is brought to Tuscaloosa in wagons from those beds 
exposed 5 or 6 miles east of the river, and 10 to 18 miles from 
the city. When the plank road, at present in contemplation, 
is constructed, it will greatly facilitate operations in that direc- 
tion, more particularly, as it is intended to reach the iron re- 
gion of Roup's valley. 

It will be seen from the map, that the Warrior runs through 
the centre of the coal field, and its improvement 75 or 100 
miles above Tuscaloosa, would leave little to be desired, in re- 
lation to the transportation of coal from this region ; for it is 
supposed by those who have examined it, that with a very mo- 
derate outlay, the river below Tuscaloosa may be rendered 
navigable through the summer for light-draught stem-wheel 
steamers. 

The attempts at improving this river, up to the present time, 
have been conducted on two difierent plans, the one in 'relation 
to its navigation at low water, and the other to high water 
navigation. The first and most expensive operations, consisted 
in the construction of jetties, &c., with the view of turning the 
water into a narrower channel. ' The plan appears to be good, 
but the execution was defective. The jetties were, in many 
cases, not connected with the banks, and not reaching above> 
water, they became dangerous, submerged islands, to boats 
high coming down at high water. 

Later improvements have been altogether conducted with 
the view to the removal of obstructions to high water naviga^ 
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tion, and consequently, it became necessary to undo, in many 
cases, "what had already been done, at considerable expense. 
. The work principally consisted in the removal, from the 
shoals, of prominent points of rock, widening channels, cutting 
away dead timber, &c. The execution of this was entrusted 
to sensible men, who knew from experience, the dangers and 
obstrctions of the river, and I can bear testimony to the faithful 
manner in which they have discharged their duties. The 
clearest proof of this is found in the fact, that formerly, it re- 
quired 4 feet rise in the level reaches to produce 1 on the 
shoals ; now, 3 feet is suflScient to give the same rise on the 
shoals. The nature of the obstructions in the river may be 
gathered from what has been said of the geology of this region. 
The coal measures are made up, as I have shown, of alterna- 
tions of hard and soft beds; the latter are worn down, or 
washed away, whilst the former are left, and hence, the bed of 
the river consists of a succession of level reaches and shoals. 
In the level portions, beds of coal are generally found, and it 
would be no difficult task to cut a channel through the shoals, 
but, without great caution, this would let the water off too fast ; 
and it is easy to see that the whole river might, by continuing 
the process, be converted into a rapid. In this consists the 
danger of river improvements, by the removal of shoals. 

The alternations of shoals and deep water on the Warrior, 
fits it, in a peculiar manner, for what engineers call slack- water 
navigation, which is effected by the construction of dams across 
the river, that converts it into a canal. The dams are passed 
by either locks or sluices. 

I have alluded to this subject because of the intimate con- 
nexion, of the improvement of this river, with the devel<Jpe- 
ment and interests of the coal field through which it flows. 

A glance at the map of the United States and South Ameri- 
ca, will show the importance of the geographical position of our 
coal fields. It will be recollected that the Alabama coal fields 
come down to the head of navigation on the Warrior at Tusca- 
loosa; and within ten miles of that point on the Cahawba. It 
may be interesting here to take even a rapid view, of the most 
available deposits of coal, on the Atlantic slope, the Gulf of 
Mexico, and the region still farther south. 
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Virginia Coal Fields, — Towards the north, the Virginia coal 
region approaches the sea-board nearer than any other. The 
Glover Hill pits, situated in Chesterfield county, are connected 
with the navigation of James river at Port Walthall, by a rail 
road 22^ miles in length, which cost the company $100,000. 

Th^ price of the coal on tide water is $3 to $3.50 per ton, 
and cosf of transportation $1 per ton. At these pits 6000 
bushels a day are raised. 

At Port Walthall it is shipped down the river for the north- 
ern and southern ports. 

Maryland. — The next coal region, along the sea-board, is 
that of Maryland, at Cumberland. Coal from this region in 
1847, paid for transportation to Baltimore $2.50 per ton, and 
to Washington, $3.56 per ton. In the former city the price in 
1848 was $6.00 to 6.25 per ton. The transportation on the 
canal being only one half cent per ton per mile. The length 
of this canal is 187 miles. 

These, and the Richmond coal mines are the most accessible 
sources of bituminous coal for the Atlantic States. 

Tennessee. — Of the Tennessee coal fields, Dr. Trodst states 
that "coal is shipped from various points, but particularly from 
Kingston ; from whence it passes down the Tennessee river niore 
than six hundred miles to the Ohio and thence, more than a 
thousand further, to New Orleans ; making a voyage of no less 
than seventeen hundred miles of inland navigation. From the 
western margin of the Tennessee coal-fields, a certain quantity 
of coal is sent doWn the Cumberland river, nearly an e^ual 
distance, to its place of destination.""" 

Illinois and Kentucky. — The rest of the coal brought down 
the Mississippi, is, I believe, derived from the Illinois and Ken^ 
tucky coal fields, of which Mr. Taylor gives us the following 
statistics; "There is no coal in the Ohio river nearer to its 



* Statistics of coal; to which valuable work I am indebted for much of 
the information contained in this article. 
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junction with the Mississippi than Salem, near Shawneetown, 16 
miles above the mouth of the first named river. On the Mis- 
sissippi, it is rather a shorter distance, being sixty miles to Mud- 
dy creek, and thence twenty five miles up that creek to the 
first coal bed there, or twelve miles by land. Some coal oper- 
ations commenced here some few years ago, having in view the 
supply of the towns along the Mississippi, as far even as New- 
Orleans. The present supplies of coal to the lower country 
are obtained from a vast distance up the Cumberland and Ten- 
nessee rivers, but especially from Wheeling, Pittsburg, and the 
intermediate points, 900 miles farther from the market than 
the Illinois coal of Muddy creek. The estimated expense of 
delivering this coal at New Orleans, by arks, is about ^2.25 
per ton — ^while the minimum price of coal there is 25 cents a 
bushel — ^7.50 a ton. In wintertime from 50 to 62J cents per 
bushel, or $12 to 15 per ton, have been occasionally the retail 
price there. This Muddy creek coal seam is a horizontal bed 
6 or 7 feet thick, above which is another vein, not hitherto 
worked. 

Goal can be thrown from the mouth of the drift into a boat. 
Its quality is most excellent, igniting readily, and caking to- 
gether perfectly, without making much clinker. It has been 
used for 50 years by the old French settlers, to make edge 
tools, which have borne a high reputation. 

What is termed St. Louis coal, supplied to the steamers, 
burns with a good flame, and cements like that of Pittsburg ; 
ashes dark gray, in small quantity, and consumes with little 
waste. It is often mixed with yellow sulphuret of iron in 
flakes, occurring on each face of the sectional fracture ; and 
consequently is not, we understand, in so good repute for the 
purposes of iron manufacturing." 

At Hawsville, on the left bank of the Ohio, 120 miles below 
Louisville, is a coal bed four feet thick. The upper 18 inches 
of this bed consist of Cannel coal ; the remainder is common 
bituminous coal, two and a half feet. 

The price of this coal at New Orleans,* was 62J cents to $1 



♦ The coal consumed in New Orleans is brought, principally, down the 
Mississippi ; the price ranges between 75 cents and $1 75 per barrel ; IZ 
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per barrel) of two and a half bushels. It is in request there 
for the use of the towboat companies. 

Hawsville is about 258 miles above the mouth of the Ohio'. 
The coal seam is nearly horizontal — appearing on both sides 
the river, in a position remarkably favorable for loading into 
vessels lying in the Ohio. It is a compact, largely conchoidal, 
coal, producing a bright flame; does not cement or adhere to- 
gether in burning, but on the contrary, falls into profuse white 
ashes. Although 700 miles in advance of Pittsburg, it has 
been hitherto, we are told, unable to compete with that coal, 
which is floated down the Ohio iix arks, and, it is said, can be 
mined cheaper." 

" The Hawsville Cannelis especially liked for steam engines. 
For domestic use, we think it is objectionable, on account of 
the great quantity of very white ashes which are left after 
combustion, filling up the grates," &c. 



Cuba Coal. — In Cuba, a seam of Asphalte, or Ohapapote, 
as it is called, is found about three leagues from Havana. 
There are other seams of this highly bituminous substance, in 
other parts of the island, and although it is said to be an ex- 
cellent " combustible, when much flame is a desideratum, for 
such purposes as evaporation, and for heating surfaces ; and in 
this respect it must be superior to many descriptions of fuel 
whose proportion of volatile matter is less;" yet, I cannot 
learn that it is gaining ground as a fuel, for even the genera- 
tion of st'eam; and it is quite certain that the depot of coal, for 
the Royal Mail Company's steamers, is supplied by coal im- 
ported from the British dominions, as will appear from the fol- 
lowing extract:* 



of which barrels are estimated equal to a ton. The following table (£rom 
the Statistics of Coal) exhibits the inlrease of consumption of coal in that 
city for a series of years : 



Ys. Bbls. 

1830—40,800 
1832-50,000 
1834—60,000 



Ts. Bbls. 



1836—85,328 
1838—99,220 



Ys. Bbls. 



1841—121,233 
1842—140.582 



1840-99,9191 1843—265,668 



Ys. Bbls. 



1844—227,788 
1845—281,600 



Ys. Bbls. 



1846—262,800 
1847-1366,500 



^StatiftieaofCoal. 
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" The trade in coals from Great Britain to the Wfe^'Indies 
is limited. They are partly required for furnaces, bwt the 
principal quantity consists of a particular description 'of«<3oal 
for steam purposes, under contract with the British gO'Vpj^n- 
ment, and is a trade of comparatively recent origin. The g6- 
rernment stations are Jamaica, Antigua, and Barbadoes; and**" 
some coals go to St. Thomas's. The average price of coaTd «• 
there is about 46s. to 47s. (010 90 to $11 40) according to the - 
demand. They have been freighted from London, costing 20s. 
per ton there. The freight from Newcastle to the West Indies 
is 27s. 6d. to 30s.'' 

^'English Bituminatis Coal imparted into the West Indies. 



* .• - 



Ys. Tons. 

1831, . • 48,536 

1832, . 43,980 
1840, . . 82,564 



Ys. Tons. 

1841, . . 71,311 

1844, . 77,338 

1845, . . 102,339 



British Coals imported into foreign West Indies. 

1844, . . - . 26,592 

1845, .. . . 22,154 

In the West Indies, the price of coal varies from 45s. to 
47s. per ton for government contracts ; it has been occasion- 
ally much higher. 

The importation of copper ore from Santiago, and other 
ports of Cuba, constitute a very considerable portion of the 
trade of Swansea. The ships employed in the trade, are from 
800 to 500 tons burden, Thq chief back freight for these 
ships is Welsh coal. It was feared by the shippers of this 
Welsh coal, that the discovery of a supposed bituminous coal 
of high value, at more than one point within a few miles of a 
shipping port of the island of Cuba itself, would materially di- 
minish, if not entirely cut off, the market for the supply of the 
free-burning coals of South Wales. Owing, however, to other 
circumstances, rather than to any deficiency in the quality of 
the Cuba asphaltum, there has not, at present, been experi- 
enced any change in the importation of foreign coals ; but the 



102 RS^OET OK iUE GBOLOGT 01 ALABAMA. 



• • » 



k • 



• • 



deinan<]r'irik tropicftl climate can never, we think, for obvions 
reasoi|d;*)>e very extensive." 

^^91^ b'f asphaltum are also found in Barbadoes. 

2%%;a8 Coal Fields. — " Coal is now well known to exist 
abi^ndantly in Texas, although the country has not been geo* 
^..'^•Ipgically examined. There is no doubt but coal prevails at in- 
/\.'«terval8 entirely across the country, in a north*east and south* 
'*.'* west direction. Its general position is about two hundred 
' miles from the coast. 

" On Trinity river, two hundred miles from Galveston, the 
coal region there was investigated in 1846, and found to be 
more extensive than was anticipated. A company, under the 
title of the ^Trinity Coal Mining Company,' was incorporated 
by an act of the Texan Co^igress in 1840. Both anthracite 
and semi-bituminous coal, somewhat like the eannel, in appear- 
ance, occur here. 

" Mineral coal, in great abundance, prevails not far from 
the Mustang Prairie. It is also found, accompanied with ex- 
cellent iron ore, in the vicinity of Nacogdoches. According 
to report, this coal is abundant, rich, and of a fine appear- 



ance." 



"A bed of coal extends across the Brazos river, towards the 
Little Brazos and the San Andres, down which stream it may 
without difficulty be transported at high water. 

" Near the city of Austin, on the eastern border of the Col- 
orado, is a peak, called Mount Bonnell, overlooking Austin, 
and having a fall of seven hundred feet perpendicular to the 
bed of the Colorado. This and other hills, although not sci- 
entifically examined, are known to contain beds of anthracite 
coal. 

"On the Rio Grande, south-west of Bexar, is a great 
abundance of bituminous coal. The navigation of this river is 
reported to be free for eight months in the year." 

This, I believe, includes all our information on the subject of 
the Texas coaL region. 

PaTtama Goal. — The coal of this region appears to be brown 
coal, or lignite, and like that of Talcahuano, in Chili, is sup- 
posed to belong to the tertiary formation. This is the charao- 
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ter of the coal, so far as we know, of the whole of South Ame- 
rica, nor have we any positive evidence of 4he existence of true 
coal on any part of this immense continent. Of the quality of 
the South American brown coal, we have the most contradic- 
tory accounts: by some it is said to be of good quality, whilst 
by others it is condeimned as inferior. 

I have thus, I suppose, fairly represented the sources of this 
fuel, that would be likely to come into market in competition 
with the Alabama coal, on the Gulf of Mexico, and still far- 
ther south and west ; as well as the prominent conditions un- 
der which it is found, so far as they would be likely to affect its 
price, and supply in that market. I do this principally with 
the view of furnishing data to such of our citizens as may fe^l 
disposed to investigate the subject in a commercial point of 
view. 

It now only remains for me, in conclu^on, to show the com- 
parative value of our coal, for the purposes to which it is likely 
to be applied. 

Although I have not access to an official report, on the coal 
used in the gas works in the city of Mobile, I am informed thati 
it is highly valued, for the manufacture of gas. But even in 
the absence of this practical knowledge, we have abundant ev- 
idence of the adaptation of our coal to this purpose, as well as 
to other ordinary uses, in the following analyses, for which we 
are indebted to Sir Charles Lyell : 

Analyses of Bituminous OoaL* 






^CloverHiU... 
Black Heath. 
a 1 Deep Eun.... 

^ LPowell'a 

Alabama 



Carbon. 



,76.49 
,80.38 
82.90 
86.54 
80.96 



Vol'le matter. 



13.64 
10.27 
10.74 
8.76 
12.96 



Ashes. 



9.87 
9.85 
636 
4.70 
608 



The Virginia coals, which are the most bituminous in the 
United States, furnish the principal part of the coal used in 



* Mr. P. Henry, Quar. Jour. Qeol. So«., No. 11, p. 270. 
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the gas works of New York, Philadelphia and Charleston. And 
until recently, the Black Heath poines famished the chief sup- 
ply for the former cities. 

The value of coal for the production of g^, other things be- 
ing equal, will depend upon the amount of hydrogen they con- 
tain. In the five preceding specimens, the hydrogen stands thus: 

Clover Hill 6.23 

Black Heath 4.08 

Deep Run 4.77 

Powell's 4.28 

Alabama ; 5.13 

And the value of coal, as ordinary fuel, is derived from the 
carbon and hydrbgen. Now, these analyses, in this relation, 
settle the position of the Alabama coal. 

In connection with the value of bituminous coal, when ap- 
plied to steam navigation, Mr. Trimble gives some experiments 
made by steamboats on the Ohio. The result is as follows \^ 
" Four and fifty steamboats, using twenty cords in 
the twenty-four hours, and running two hundred 
days per annum, willconsumeanamountofwood, 

whose value, at $2 50 per cord, would be $4,500,000 

By the use of coal, during the same, and producing 

similar effect 1,500,000 

Annual saving $3,000,000 

The following considerations are urged in favor of coal. 

1. It makes a more uniform and more easily regulated fire 
than wood. 

2. The economy in the use of coal over wood is three-fifths. 

3. The weight of equivalent quantities of coal and wood, is as 
one to three. 

4. The bulk do. do. one to nine. 
6. The labor and expense of putting on board, as one to four." 

But the most valuable contribution to this branch of practi- 
cal knowledge, was made by Walter K. Johnson, Esq., in an 



•^ 



^ StatiBtics. 
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elaborate " report of experiments on the evaporative power, 
and other properties of coal;''* made under authority of the 
navy department of the United States. In these experiments, 
conducted with the greatest care, all the conditions in any way 
likely to affect their adaptation to the production of steam, and 
to steain navigation, were minutely examined. The experi- 
ments, too, were conducted upon such a scale of magnitude, as 
caused them to approach actual ordinary circumstances. 

It i^ to be regretted, that among the specimens examined, 
there was not one from Alabama. The number of samples ex- 
perimented upon were forty-nine; of these, nineteen were bitu- 
minous, twelve free burning or semi-bituminous, nine anthra- 
cite, one natural coke, two mixtures of anthracite and bitumin- 
ous coals, and one of dry pine wood. The quantity of coal 
used in each experiment, was from 800 to 1200 pounds. A 
double-flue cylinder boiler, 30 feet long, and B^ in diameter, 
was used, and the quantity of water 12,302 pounds. 

The coals were all analysed, and the results tabulated. The 
great practical value of these tables precludes the necessity of 
any apology for introducing them here. 



^ £x. Doc, vol. 6f 1643-4, 600 pagM. 
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General iynopt ical Tabl e of the character of the several Ooah. 



DHglOKATIOM OR COALS. 



fiei^Ter Meadow, slope No 3 Pa 
Beayer Meadow, slope No 5 Pa 

Forest Improyemcnt, Pa 

Peach Mouatain, J>a 

J/ehigh Pa 

Lackawana, Pa 

Lyken*8 Valley, ...Pa 

Beaver Meadow, navy yard Pa 
Natural coke of Virginia, . . Va 
Coke of Midlothian coal,...Va 
Goke of Neff'a Cumb. coal, Md 
Mixture 1-5 Midlothian and 

4-5 Beaver Meadow, 

Mixture, 1-5 Cumberland and 

4-5 Beaver Meadow, 

N. Y» & Maryland min. co Md 

Neflr*8 Cumberland, Md 

Easby'8 "coal in store,". . . Md 
Atkinson &, Templeman's, Md 

Ea&by & Smith's Md 

Cumberland (navy yard)...Md 
Dauphin and Susquehana, Pa 

Blossburg, Pt 

Lycoming creek, Pa 

Quin's Run, Pa 

Karthaus Pa 

Cambria county, ^ Pa 

Barr*8 Deep Run, Va 

Crouch <f Snead's ,.Va 

Midlothian (900 ft. shaft)...Va 
Creek Company's coal,. . . . . .Va 

Clover Hill, Va 

Chesterfield Mining Co. . . . . Va 

Midlothian (average) Va 

TippacanoeV .Va 

Midlothian, (** new shaft,") Va 
Midlothian, (screened,) ....Va 
Midk)thian, (navy yard) . ...Va 
Pictou, (from NewrYork, N S 

Sidney, ►. JyJs 

Pictou, (Cunard's) N S 

Liverpool^ • Eng 

Newcastle, ^ng- 

Scotch, ...f. Scotland 

Pittsburg ►. . Pa 

Cannellton, .Ind, 

Dry Pine wood, 



* o 

.2 3 



o 

CO 



& 



■ie 
"J 

O > 



.a 



J 

o 

9 

k c 
5-6 



1.610 
1.551 
1.477 
1.464 
1.590 
1.4S1 
1.369 

1.323 



100.645 

96.93 
92.31 
91.51 
99.39 
88.34 
86.82 

82.70 



1.431 

1.337 

1.307 

1.313 

1.332 

1.414 

1.443 

1.324 

1.388 

1.331 

1.284 

1.407 

1.382 

1.451 

1.437 

1.319 

1.285 

1.289 

1.294 
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1.390 
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94.95 
78.37 
79.51 



J3 



K 



-S 



54.93 
56.19 
53.66 
53.79 
55.32 
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52.92 
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53.29 
50.54 
53.05 
55.38 
50.34 
52.54 
53.46 
53.17 
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Besides the analyseg, we have other highly interesting pro- 
perties indicated : such as the difference between the weight, 
calculated from the specific gravity, and that derived from ac- 
tual measurement^ tike space required to stow a ton of coal, &c. 
From these analyses, it would appear that pretty accurate con- 
clusions may be drawn in relation to their evaporative power„ 
as will appear fronot the following extract : * 



4i 



Heating pewern derived from ultiwMe <inalyse8 of Coah, — 
The comparisons which I have been enabled to make be- 
tween the practical steam-generating power of the combustible 
matter of several kinds of coal, and that derived from their ul- 
timate analysis, and thence calculated from the quantity of car- 
bon which they severally contain, enable me to offer at present, 
the following cases illustrative of this subject. Should I be 
hereafter empowered to complete the series of researches so as 
to obtain ultimate analyses. of all the coals which have been 
tested by evaporation, a mass of evidence would be accumula- 
ted, which might, in all probability, set the question finally at 
rest. 

, Evapordtfve power Pernor calculated 

of 1 of combus- from carbcnas" 

tible matter by certained by ul- 

fiteaming appa timate4ina]ysis 
ratufi. 

Cambria county, Pennsylvania, 11.550 11.522 

Midlothian, (new shafL) Virginia,... 11. 460 11.731 

Newcastle, England,'^.. 10.898 ,...10.545 

Clover Hill, Virginia, 10.537 10.445 

Scotch, .......10.206 10.393 

Indiana^ (Cannelton,) 9.557... 9.509* 



Mean, ;.•.,. .10.701 10.691 

^^ Notwithstanding this very remarkable approximation (or, 
I may say identity) of the two numbers in tjiese six instances^ 
I would not be understood as announcing the universality of 
the law that the weight of carbon alone in coal is the only avail- 
able element of its heating power. I only bring forward this 
number of facts, «11 tending in th« same direction, s^ll in harmo* 
xgr with -each other and with pre-existing experience, so far as a 



106 EBPOBT OK THB 0IOLO07 OF ALABAMA. 



tolerable degree of exactness has been given to researches in re-- 
lation to this subject/' 

It appears from the analyses of Alabama coal, given on page 
103, that it stands high in relation to the amount of carbon it 
contains ; and if Mr. Johnson's inference be correct, it will 
rank well in evaporative. 

There is, however, too wide a difference between the analyses 
of Virginia and Alabama coals, made fon Sir Charles Lyell, 
ajud those of Mr. Johnson, to render any comparisons that may 
be made, satisfactory. ^ 

After the experiments, the coals are arranged in classes, 
" in reference to different characters, considered to be of the 
most practical importance, and based, in every instance, on the 
numerical results of experiments. These classes or ranks are 
as follows : 

1. Relative weight. 

2. Rapidity of ignition. 

3. Completeness of combustion. 

4. Evaporative power under equal weights. 

5. Evaporative power under equal bulks* 

6. Evaporative power of combustible matter. 

7. Freedom from waste in burning. 

8. Freedotn from tendency to form clinker. 

9. Maximum evaporative power under given bulks. 
10. Maximum rapidity of evaporation^ 

I'he following concise synoptical table of these ranks, ap- 
plied to twenty samples of coal, is taken from a review of the 
report in Silliman's Journal, and will give a practical view of 
the comparative viBilue of these coals for steam navigation / 
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3277 


tree bum 


Easby & Smith's. 
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150 


3576 


Peach Mountain, (do.,) 
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From the foregoing Bcale it appears that in eyaporatire power 
under eqtial weights, the Cumberland class surpasses the an- 
thracites by about 2.3 per cent., and under equal bulks, by 1.4 
per cent. Thej also surpass the foreign bituminous coals 20 
per cent, when we compare equal weights, and 26 per cent, by 
equal bulks. In freedom from clinker, the anthracites stand 
pre-eminent ; in rapid production of steam, when once in ac- 
tion, the Pennsylvania bituminous coals are somewhat superior 
to all others, and for getting up steam, the foreign bituminous 
coals take less time than either of the other classes. 

In conclusicjn, I present some views, showing the relative 
cost of steam and water power, taken from a lecture delivered 
in Hartford, 1844, by Gen. C. T. James : 

^^In regard to the cost of steam, as a motive power, com- 
pared with the expense of water, it needs no, labored argument 
to prove that steam is at least as cheap, if "not cheaper, than 
the other. 

" To state the case as simply and intelligibly as possible, we 
will suppose water power in Hartford for sale at $4 per spin- 
dle, Qt its equivalent, the same sum which is charged in Low- 
.ell. A mill of 20,000 spindles would require an outlay for 
water power of $80,000. To place this statement beyond dis- 
pute, we will take one-half of this sum, say $40,000, (although 
I consider water power s^t Lowell, taking all local advantages 
into the account, as cheap as at any t)lace with which I am ac- 
quainted.) The additional cost of a building suitable to con- 
tain 20,000 spindles, with all necessary apparatus for manufac- 
turing purposes, erected on the bank of a river, together with 
raceways, flumes, wheel-pits, &c., would amount to $20,000, 
making an outlay of $60,000. The interest of this is, of 
course, $3,600. Add to this the expense of heating the water 
mill, which would be at least $2,000, and we have the sum of 
$5,600, with which to purchase fuel for a steam mill of corres- 
ponding size. 

'' Take, as a practical guide, the cost of fuel which is re- 
quired to generate steam sufficient to supply the motive power 
for Bartlet, No. 1 and 2, Mills of Newburyport — for the Jame% 
Steam Mills, of the same place ; and we are warranted in say- 
ing that three tons of anthracite coal is all, and probably more 
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than wotild be required, per day, to generate steam sttfflcieiit 
to operate a mill of 20,000 spindles. 

*' Allowing the mill to be in operation 310 days in the yeair, 
there would be consumed 930 tons of coal, which can be pur- 
chased and delivered alongside the mill, at $4 42 per ton ; 
making the sum of $4,110 60 ; add to this the pay of engineer 
and fiijeman, say $3 per day, which amounts to $930, and we 
hav^ $5,040 60 as the entire cost of operating the steam mill; 
while the interest on the outlay for water power, together with 
the expense of heating', is $5,600; showing a balance in favor 
of steam of $559 40 ; and this, too, supposing the water mill 
and steam mill to be side by side, and the (sost of water power 
reduced one half in price. A cotton mill of this description 
would manufacture about 700,000 yards of fine cloth per week, 
the cost of which, for motive power, would be a little over one 
mill per yard. I. have made no mention, in this comparison, 
of the cost of engine, or water-wheels. I have set the cost of 
one against that of the other. The cost of water-wheels and 
shafting, sufficient to set a cotton factory in operation, will be 
as much, if not more,* than that of a steam engine and shafting 
suitable fpr that kind of operation. There are advantages, 
however, in favor of steam for cotton manufacturing, to whi(jh 
I have barely alluded. Steam is indispensably necessary^n 
manufacturing the finer and better qualities of cloth. When 
it is understood that the motive power, whether it be steam or 
water, costs less three milk per yard, it will be readily per- 
ceived, that, if from the use of steam there is a decided im- 
provement in the character and appearance of the article man- 
ufactured over that produced by water power, you reap an ad- 
vantage sometimes quadruple the entire cost of your power; or 
in other words, cotton cloths of No. 40 yarn, manufactured by 
steam, are now selling at from one to two cents a yard more 
in proportion to the cost than those of a similar number, man- 
ufactured from equal, if not superior cotton, in the absence of 
steam, by water power. It is true, that mills driven by water 
power, may, and many of them do, profit by the use of steam, 
both for the purpose of warming the mills and of maintaining 
a humid atmosphere. But such an arrangement, to be able 
successfully to compete with a mill driven by steam, must be 
kept up through the year; 'which adds the cost of steam to 
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that of water power ; and of course an arrangement of the sort 
could not long compete witit a mill driven b j steam power 
alone." 

GOMPABISON OF THB WaBBIOB AND CaHAWBA CCfAL FlELDS. 

We know too little, yet, of either of these fields, to make a 
fair comparison of their value, in any point of view — their rela- 
tion to each, in truth, is not fairly established. Separated as 
they are, through their entire extent, by the interval of a few 
miles, which is occupied by a long valley, in which the older 
fossiliferous rocks come to the surface, and indicate the manner 
in which the carboniferous rocks were pushed up, and made to 
dip in opposite directions, I have been led to the conclusion, 
that they were once continuous, forming, one unbroken coal 
■field. Yet connected with this supposition, there are many 
questions yet unsolved. Why do we not find x)n the Warrior 
thick beds corresponding with those of the Oahawba? Do 
such beds exist 4n the Warrior, but have not yet been discov- 
ered ? Or — seeing that the slight inclination of the measures 
on the Warrior is favorable to the removal of entire strata by 
denudation — ^have these thick beds been carried away, whilst 
the more highly inclined strata on the Cahawba, presenting 
their edges to the denuding forces, have remained ? If they 
were once one field, whence the great difierence in the struc- 
ture of Ae coal, on the two rivers ? Were the beds of the 
original coal field thicker towards the east, and did they grad- 
ually become thinner towards the west ? . For the solution of 
these, and numerous other questions, the materials are not yet 
collected ; they serve to show, however, how very limited is 
our knowledge of this interesting region. Although the War- 
rior coal field has been longer known, it remains to this mo- 
ment unexplored, in that part of it which will one day (should 
the exploration be successful) be the most valuable ; I allude 
to the portion of the field below the head of navigation. The 
want of capital, or the indisposition to invest it, which exists 
among the numerous proprietors of the Warrior coal region, 
will operate as a hindrance to successful operations ; and grow- 
ing out of this is the evil of being' obliged to dispose of the 
coal immediately on its arrival at Mobile. For some years to 
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come, a considerable quantity of coal will be prociired in the 
beds erf the streams, or where it is but slightly covered by loose 
superficial beds, and in either case, without the investment of 
much capital. The slight inclination of the beds, and the 
physical features of the country, will always tend to lessen the 
expense of mining operations on the Warrior. The crumbling 
quality of the coal, as I have shown, applies to the southern 
extremity of the ^eld only ; and it must be recollected, that 
even here, we know but little of the character of the coal be- 
yond the crop. 

Another circumstance, tending to place this coal in unfavor- 
able comparison with foreign coal in the market, is, that it is 
never screened. I know of no other coal taken to market un- 
der such circumstances. It is said that screening would but 
tend to increajSe the evil already arising from its disposition to 
crumble. I do not know how far this objection is correct, but 
it is. certain ,that, in some instances, coal has been screened 
after it has reached Tuscaloosa. At all events, it would be far 
better to screen the coal, and charge a higher price for the 
screened portion of it, whilst the rest may be sold at a lower 
rate. The Cahawba field possesses an important advantage in 
the thickness of the beds, as well as in the absence of the 
bands of shale, so constantly present in the Warrior coal beds. 
However, when beds exceed 5 to 6 feet, it is considered n^ ad- 
vantage in point of economy, the greater thickness scarcely 
compensating for the increased labor and difficulty of extract- 
ing the coal. I have learned recently that the bed on Ugly is 
not quite as thick as I supposed, and now that the bed is fairly 
opened, it proves to be only 8 feet. This, of course, is all the 
more favorable. 

From the great inclination of the beds, it is obvious, that 
but little coal can be taken from the crop, and that mining 
processes must be adopted from the commencement. Opera- 
tions there, then, will always require some outlay at first, for 
the sinking of shafts, machinery for raising coal, and water. 
And in the circumstances which I have mentioned, consist the 
difierence between the two coal fields. The Warrior coal beds 
are not so thick, and contain troublesome bands of shale, but 
they are favorably situated for mining, and in general, wiU re- 
quire no expensive works. The beds on the Cahawba are thick 
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and free from shale, but their great dip will require the invest- 
ment of capital from the commencement. 

There is no doubt as to the excellent quality of the coal, al- 
though but little of it has been, as jet, taken to market. Al- 
though the area is small, compared with that of the Warrior 
coal field, yet the quantity of coal contained in it is immense, 
and every day is bringing beds to light that were not known 
when I first explored it. The bed near the saw-mill has been 
opened, and turns out to be a two-yard seam; this will of 
course lessen the land carriage, and when the outcrop is traced 
on the surface, it may yet be found in a more favorable posi- 
tion. 

Carbonate qj Iron. 

9 

This is the ore that furnishes nearly all the iron manufac- 
tured in England ; although not so rich as the other ores, the 
ease with which it is reduced, and the good quality of the iron, 
compensates for its poverty. 

In many of the coal beds of the Warrior, this ore is found in 
the ovetlying shale. But as so little mining has yet been 
done, it is impossible to say any thing, as yet, in relation to 
quantity. ^ 

Millstones. 

The conglomerates of the millstone grit furnish excellent 
millstones. On Dry creek, above Elyton, on the head waters 
of Hurricane, and at numerous other localities, quarries have 
been opened, and millstones from them used in the State* 

Fire-Stone. 

There is no better material for this indispensable article,, 
than the arenaceous beds of the millstone grit. For this pur- 
pose, the white and soft varieties should be chosen ; the softer 
the better, provided the rock has sufficient cohesion to remain 
together till the blocks are laid in the furnace hearth, or 
wherever dse they may be wanted. It is unnecessary to meli- 
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tion particular localities, as firestone is associated with the 
millstone grit throughout its entire extent. 

Fire Clay, 

r 

Nearly every workable setai of coal that I have seen, rests 
upon a bed of fire clay. Fire bricks might be manufactured in 
Tuscaloosa from a bed in the suburbs. The Govan fire-proof 
bricks of Scotland, that sell in Boston at $60 a thousand, are 
made of precisely such ol&y as we have in abundance. 

Flagging Stones, 

Of excellent quality, abound in the coal measures. A noted 
locality occurs on North River, at Plank shoals, a name derived 
from the form of the flags. In some places, flags form a con- 
siderable article of commerce. 

Marble. 

Beds of yello.w marble, with black spots, are found in the 
carboniferous limestone, south of Huntsville. These have not 
been explored ; indeed, the only marble in any part of tEe 
State, that seems to be at all valued, is the white marble, and 
that only for one particular purpose. 
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CHAPTER .VI. 

Cretaceous System. 

Extent — Mineral composition and geological structure — See- 
tion at Finch's Ferry — Section at Choctaw Bluff — Rehxtive 
position of the beds of this section — Fossils — Physical feor- 
tures^ and soils — Recapitulation. 

Extent — ^Did the cretaceous system of the State consist of 
calcareous beds alone, there would be but little diflSculty in set- 
tling its precise limits ; b.ut the lower beds are made up of 
gravel, clay, and sand, containing some organic remains. 
When the latter, however, are absent, these beds can be dis- 
tinguished with difficulty, from similar ones of a newer forma- 
tion. Of this difficulty, it is sufficient to say, that the beds 
aVound Tuscaloosa, have been referred to the lower part of the 
cretaceous system,* although, as it will appear, they are newer 
than the white limestone of Clarke. A like difficulty occurs at 
the southern boundary of the cretaceous and tertiary forma- 
tions, owing to the blending of the lower beds of the one, with 
the upper beds of the other. . 

The north-western extremity of the calcareous beds of the 
formation occurs in Pickens county, on the western bank of 
the Tombigby, which forms its eastern boundary as far as War- 
saw. From Pickens, the cretaceous rocks extend into Missis- 
sippi, and thence to Tennessee. 

Rotten limestone is exposed in the blufifs along the river, 
which has its channel at the juntion of calcareous and the lower 
silicious beds of the formalion. It is ncf uncommon circum- 
stance to find beds of rivers situated where two strata of une- 
qual resistance meet, and hence it is a subject of common re- 
mark, that the soil and physical features of the country are 
often entirely different on opposite sides of the same streams. 



* Joor. G«ol. Soc. Lon., vol. % p. 280. 
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At Warsaw, the river cuts » into the limestone which may 
now be traced from the ferry, at that place, to Clinton. An 
undulating line drawn from Clinton to Eutaw, and crossing the 
Warrior at Choctaw bluff, will mark the boundary, thus far, 
with sufficient accuracy. 

It is seen again at Hamburg, in Perry county, and on the 
Eastern bank of the Cahawba, at the ferry ; from this point it 
may be traced to Selma and some distance higher up the river. 
It appears again near Montgomery, where my examination 
terminated in that direction. 

Towards the south, this bed disappears beneath the tertiary, 
on the creeks, a few miles below Prairie Bluff, on the Alabama 
river ; and on the Tombigby, a little north of Black Bluff. 
The irregular belt included between these boundaries constitu- 
tes, what is known in Pickens, Sumter, Greene, Lowndes, 
Marengo, Dallas and Wilcox counties, as the prairie region ; 
and although, but comparatively, a sihall part of it consists of 
prairies, it must, nevertheless, in an agricultural point of view, 
be deemed the most interesting portion of the State. 

Along the northern edge of the calcareous deposit, the extent 
of which has just been indicated, and parallel with it, is a region 
of considerable extent marked by a hilly and somewhat broken 
surface. This includes the country between Foster's ferry and 
Eutaw, and the road between Carthage and Greensboro' passes 
over it. Where the rail road fronji Montgomery approaches the 
river, fine opportunities are presented of observing the lower 
beds of this region. They are not identical with those seen at 
Tuscaloosa, yet it is, for the reasons already mentioned, diffi- 
cult to distinguish between them, and for the present their line 
of junction must remain in doubt. 

Mineral Composition, and Geological Structure of the 

Cretaceous Rocks. 

The coal measures which are laid bare, in the bed of 
the Warrior and tributary branches, at Tuscaloosa, dip to- 
towards the south, and disappear beneath the cretaceous beds 
just mentioned, which are composed of loose sandj^ gravel, loam, 
and beds of dark colored clay, of very considerable thickness* 
The examination of a few sections^ where they are exposed^ 
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¥rill place their relative position in a clearer point of view than 
a lengthened description. 

At Finch's ferry, near Eutaw, /a perpendicular bluff occurs, 
which rises 80 or 100 feet above the level of the river ; the glides 
that take place here, are constantly presenting fresh surfaces 
on the face of the bluff, so that it affords an excellent section 
for the study of the older cretaceous strata. The lower fifty 
feet is composed of a dark colored, fine grained laminated clay, 
resembling shale, but soft enough to yield readily to the knife ; 
tlus forms the bed of the river, and is seen again higher up at 
Merriwether's landing, so that it must be of great thickness. 
It is \2alled, by persons uninformed upon such subjects, soap- 
stone, a mineral to which, of course, it bears but a very remote 
resemblance. 

Overlying this are thick beds of sand, having sufficient co- 
herence to retain a perpendicular face, until the lower beds 
give way, when vast masses tumble or slide down. Portions.of 
these beds are cemented by silica, so as to form pretty hard 
sandstone. 

Silicified wood is not uncommon ; but the most abundant 
fossil remains in these beds, consist of shark's teeth, of genera 
common to the tertiary. I was, for some time, puzzled to re- 
fer these beds to their proper place, until, at length,.! had the 
good fortune to find a well preserved specimen of Ammonites 
Delawarenaisy a characteristic cretaceous fossil, which removed 
every doubt. 



RBPOai ON THE aBOLOGT OF. ALABAMA. 



119 



Section across the Kivbe at Finch's Ferry. 



Fig. 13. 



Xe^el oT'Itivei^ 




L Beds of sand, obliquely laminated, containing silicified wood, Ammo- 
nites dnd remains of fishes. • * 
2. Dark colored clay distinctly stratified; forming the bed of the river. 



Farther up the river, other beds, composed of sand, loam and 
clay, come to the surface, which are covered by the section at 
the ferry. Abundant opportunities of examining these, prer 
sent themselves every where to the north of the calcareous 
beds. The beds of the section exposed on the river, at the 
steamboat landing, at Montgomery, are identical with these, 
although the dark clay bed does not come to view, yet it may 
occur higher up the river. Casts of fossil shells are abundant, 
but difficult to identify. I found, however, a cast of a Pinna, 
•which I afterwards found at Prairie BlujQf. The sand is ce* 
mented by oxide of iron, and falls down in large blocks, from 
the encroachment of the river. About one half mile below the 
landing, a deposit of silicious iron ore, much mixed with clay 
and other impurities, occurs, which has assumed, by segrega- 
tion, a variety of singular forms, such as plates, pipes, cylin- 
ders, &c., so that the locality presents the appearance of the 
ruins of an old forge. 

From the river, the country rises to the edge of the rotten 
limestone^ which comes to the surface a few miles from town. 
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where a quarry was opened in it for the supply of building 
stone, a purpose for which this reck is but indifferently fitted. 
The outcropping edge of the limestone overlaps a bed of yellow 
sand, which may be traced to Montgomery. I procured at this 
locality several cretaceous fossils of the genus AmnioniteSj to- 
gether with the teeth of PtychoduB Mortoniy and other remains 
of fishes. 

As. I have already remarked, the structure of this formation 
can only be studied in the natural sections presented on the 
river banks ; and no where can the relative position of the 
lower beds be seen to better advantage than on the Warrior, 
near Eutaw. 

A few miles below Finch's ferry, the outcrop of the lime- 
stone is marked by the usual black soil of the prairies, and the 
rock is exposed in several bald spots to the right and left of 
the public road ; it is white, soft, and broken by lines, bearing 
some resemblance to cleavage planes. 

Fossils of a few geneun, such as Samulus onyxy Chryphea 
mutabilis, Exogyra costatUy and Mosas auroid vertebrae, are 
found on the surface and embedded in the rock. Six miles 
below the ferry, at Choctaw Bluff, the first exposure of this 
rock occurs in a fine section 70 feet high, and about one quar- 
ter of a mile in length, but 'the river was higher than ordinary 
at the time of my visit, and I could only examine that part of 
the bluff above its surface. The upper 4 feet is composed of 
red loam, containing quartz pebbles : below this, is a bed of 
rotten limestone, or argillaceous marl, about 6 feet thick, con- 
taining the fossils just named, which I had seen where it thins 
out at the surface higher up. This is underlaid by a bed of 
bluish clay, 30 feet thick, which is laminated and studded, on 
the surface exposed, with nodules of iron pyrites. 

Below this is a stratum of coarse loose marl, containing a 
bed of Q^ryphcea convexa; this is extended above the surface of 
the river about 8 feet. Fig. 14 represents a section at this 
locality. 
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Section at Choctaw Bluff. 



Fig. 14. 




1. Loam, with quartzose pebbles, 4 feet thick. 

2. White argillaceous marl, containing fossils, 6 feet thick. 

3. Blue clay, 30 feet thick, laminated, and abounding in iron pyrites. 
.4. Coarse marl; containing Gryphoea convexay 10 feet to surface of water. 

The two preceding sections are parallel, or nearly so, with 
the strike of these rocks, which consequently appear horizon- 
tal. The strata at this place present an evident dip down 
stream, and as I had already trsj^cpd their edges as they over- 
lap each other, and those at the ferry, there remained no doubt 
of the relative position of the whole, as exhibited in Fig. 15., 

Section from Fincli's ^Ferry to Choctaw Bluff, 

• Fig. 15. 




1. Rocks exposed at Finch's Ferry, and represented in Fig. 13. * 

2. Rocks at Choctaw Bluff* 
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The position of tbese, settled the geological structure of the 
rest of the cretaceous formation, and the phenomena depend- 
ent on it, offered but little difficulty. 

Between the Bluff and Eutaw, and at the junction of the 
calcareous and silicious beds, the remains of cartilaginous fishes 
are numerous. At the village, Judge Thornton pointed out to 
me a locality where we found detach-ed and water-worn masses 
of limestone embedded in the loam and sand which cover the 
surface, but which is excavated by a little stream at that point. 
This is plainly the edge of the great calcareous formation, oc- 
cupying the surface lower down. A few casts of fossil shells, 
and the teeth of fishes, were the only organic remains noticed 
here. 

About a mfl^rom this, the calcareous deposit of that por- 
tion of Greene, included between the Tombigby and the War- 
rior rivers, called the "Fork," commences; the beds thicken 
rapidly, as is exhibited in the deep borings for water, and are 
surprisingly uniform in mineral character ; whilst the absence 
of streams and ravines, added to the unbroken surface of the 
entire region, renders the study of the underlying rocks ex- 
tremely diflScult, so that it becomes at once evident, that the 
geologist who would work out the structure of the cretaceous 
formation of the State, must confine himself principally to the 
natural sections presented in the river bluffs. 

Far many miles, the surface is slightly undulating, and al- 
most the only change that could be perceived in the limestone, 
presented itself in the ledges of rough and rather hard rock, 
which occasionally occur on the brow of the slight elevations of 
surface scattered over the country. This rock has the appear- 
ance of having been perforated in all directions, which sug- 
gested the name '^'' bored rock,*' by which it is known here; it 
is sufficiently hard to be sometiuDes employed for repairs on the 
public roads, and I saw in front of Col. Thornton '^s residence, 
a substantial fence composed of it. Where it lies upon the 
surface, constantly exposed to the absorption of moisture, I 
observed, elsewhere, that it was subject to disintegration ; but 
this fence, after a trial of three or four years exposure to at- 
mospheric changes, showed no signs of decay. Should this 
experiment prove successful, when tried upon a large scale, it 
will be of no small importance to the planters of that region. 
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to have within their reach the means of constructing cheap per- 
manent fences. 

The rock contains moro Hme thsui the mass of rotten lime- 
stone of the bluffs. It was not before I had examined the sec- 
tion at Areola, that I was enabled to explain the cause of the 
bored appearance, which it every where presents. The upper 
part of the bluff at the last mentioned locality, is composed of 
a mottled and indurated marl ; the white and more calcareous 
portion, forms the base, which is pierced in every direction, 
with cylindric and variously shaped nodules of argillaceous 
matter, much softer than the rest of the rock, and they 
are for this reason washed out by the rains, giving the rock 
this remarkable structure. 

The tendency of clay to assume, under certain conditions, a 
variety of curious forms, is well known, although the law gov- 
erning the phenomenon is not yet well understood. We know, 
however, that where several substances are blended,in the same 
mass, that if freedom of motion among the particles exist, they 
will unite according to the laws of affinity ;' it is in this manner 
that the nodules of sulphuret of iroir are formed, which are 
are disseminated through the cretaceous marls and limestones. 

The whole of what is called rotten limestone once existed in 
the state of soft mud, a sedimentary deposit formed gradually 
at the bottom of a deep sea, and hence the remains of marine 
animals and shells found in it. Under these circumstanccF, 
the calcareous particles united to form the mass of the lime- 
stone, whilst the argillaceous particles, formed by segregation 
around centres, produced the embedded and irregular nodules 
which, when washed out, giVe the singular appearance alluded 
to. A peculiar feature in the geology of the "Fork,*' consists 
in the numerous isolated conical hills scattered over the coun- 
try ; they are composed of sand, pebbles and clay, and if they 
did not present indubitable evidence of their origin, one might 
mistake them for artificial mounds on a magnificent scale. 
They give rise to springs, the water of which is free from the 
usual impurities of the limestone, and furnish, in many other 
respects, desirable sites for the residences of the proprietors of 
the land. Differing so entii-ely from the vest of the country, 
it is not surprising that these eletations should have excited 
attention, and given rise to speculations as to their origin. 
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The lower beds of this region are finely displayed at Jones's 
Bluff, on the Tombigby, where a vertical section 100 feet in 
height, and one half mile in length, is exposed on the western 
bank of the river. 

The rock is here, as elsewhere, a nearly homogeneous mass 
of rotten limestone, that weathers white on the surface by ex- 
posure, but when recently laid bare, it is of a dark gray or blu- 
ish color. At different elevations, along the face of the bluff, 
strata occur that are rather more indurated than the rest, and 
stand out, exhibiting planes of stratification, and indicating a 
slight southern dip. In the fissures of the bluff, veins of that 
variety of calcite called dog-tooth spar occur, and nodules of 
sulphuret of iron beautifully crystalized on the surface, are 
disseminated through the rock, giving out in the sun's rays 
very strongly the odor of sulphur. 

The face of the bluff is curiously indented by deep ravines, 
excavated by the surface water, which flows over the edge, 
leaving portions jutting out into the river, which give it a cas- 
tellated appearance, and these snowy projections standing 
against a back ground of dark green foliage, makes this one of 
the most picturesque bluffs on the rivers in the lower part of 
the State. 

Sections made up of this rock may be seen at Erie, and still 
lower, at Dr. Withers's mills. On the eastern side of the river, 
fossils are more abundant, and at the last named locality, I 
found the following : 

Inoceramus Barabeni* Ostrea cretacea. 

Gryphoea mutabilis. ^ Trigonia tJioracica, 

Cardium. Hamites torqueatus. 

Ifamites areuhis. Natica petrosa, 

Pecten 5-costatu8. HippuriteB, 

And numerous remains of fishes* 

Between this and Areola, an extensive prairie once existed, 
but as it is now in cultivation, it has of course lost all its natu- 
ral features. The surface is gently rolling, and interspersed 
with bald white spots, from which the soil has been washed 
away, and which give a little variety to the landscape. 

The channel of Big Prairie creeK-is excavated in the under- 
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lying rock, and presents some interesting localities abounding 
in fossils. At one of these, near Lafayette bridge, I found 
Hippurite%^ Hamulus onyx^ Ostrea plumosa, Exogyra costata^ 
with teeth of Lamna, and vertebrae of osseous i&shes. 

At Areola a high bluff is formed by a sweep in the river, 
where the cretaceous rocks are exposed to a depth of 80 feet. 
Ten feet of the top is composed of rather hard and whitish 
mottled limestone, which when the soft portions are washed out, 
f)re8ents the appearance of the bored rocks of Greene. 

Immense fragments which have fallen down, strew the base 
of the cliff. Towards the upper end of the bluff, this bed thins 
out and disappears entirely, and the underlying thick bed occu- 
pies the surface. 

'Fhis bed is 60 or 70 feet thick and mad« up of the common 
blue argillaceous rotten limestone, which m as usual laminated, 
but is much broken up by fissures. The face of the bluff is 
concave, indicating the variable abrading force of the water by 
which it is wasted. 

Casts of Inoceramus, are common in the argillaceous beds, 
but fossils are more abundant wherever sandy seams are found. 
The remarkable fossil called Hippurites which in this country, 
is confined, so far as yet known, to Alabama, occurs at this 
locality in a fine state of preservation. 

The streams, between Areola and Demopolis, have excavated 
their deep and narrow channels in this rock ; and at the latter 
place the fine bluff at' the landing is composed of it. TowardvS 
the ferry, a thick bed made up of sand and pebbles, including 
water-worn fragments of soft limestone, covers the rotten lime- 
stone on the bank of the river. The only fossil I could find in 
this was Hamulus onyx. 

Between Demopolis and Prairieville a series of rounded 
white knolls, covered with cedars, give a pleasing variety, when 
contrasted with the dark monotonous surface of, what is called 
the "cane brake." The bleaching of this rotten limestone by 
weathering is here remarkable ; below the surface, it is of a dark 
gray color ; but on any slight elevation, where it is completely 
drained, and exposed to the atmosphere and light, it becomes 
nearly as white as chalk. t 

The absence of trees, so uncommon in this country out of 
the prairie region, gives the country around Prairieville, not- 
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withstanding the excellence of the soil, a naked and cheerless 
aspect. I found here for the first time Terebratula floridana, 
associated with the more common cretaceous fossils. 

From this place to Woodville, the public road passes through 
the "cane brake'* proper ; in geological structure this interest- 
ing region differs but little from the middle portion of the cre- 
taceous formation; its physical[features and soil will be described 
in another place. 

Around Athens the post oak prairie soil predominates, and 
its peculiar subsoil is deeper here than I have observed it 
elsewhere ; it seems indeed, to be deposited in the depressions 
on the surface of the limestone which is found protruding through 
it, forming the usual white spots, almost bare of soil. 

I owe, to the politeness of Mr. Elerbe, a knowledge of some 
of the most interesting localities of fossils that I have seen, 
which occur in the vicinity. At one of these, the animals, 
whose remains are found, must have lived and died on the 
spot. The shells have their valves in juxtaposition, and their 
most delicate parts completely preserved ; a circumstance not 
common among the cretaceous fossils, which are, for the 
most part, mere casts of the interior of the shells, although 
the easts of bivale shells show very plainly that the animals, 
with theirjcalcareous coverings, were entombed, whilst living, 
where we find them. No one could examine one of these local- 
ities for five minutes, and come to any other conclusion. 

Among the fossils, finely preserved, and having both valves 
together, were JExogyra costata^ Q-rypJicea mutabilisy PUcatula^ 
urticosa, Placuna Hcalra^ Ostrea plumosa, and Ostrea falcata. 

Large vertebra of a mosasauroid animal are also among the 
organic remains of this place. 

In the direction of Cahawba, rocks of this description sink 
beneath the tertiary beds, made up of red loam and water-worn 
quartz pebbles, the character and position of which may be seen 
at the bridge across Bogue Chitto creek. The section here is 
about 35 feet in height, the upper 15 of which is made of the 
silicious beds, just mentioned ; under these, is one of rotten 
limestone, which exhibits, at its base, where it is wa&hed by the 
stream, the irregular perforations explained elsewhere. 

Between the creek and the Cahawba the country is remark- 
ably level ; its flora had, to me, a tertiary aspect, and boi*e a 
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Strong resemblance to that of the lower part of South-Carolina 
and Georgia. Among the most conspicuous of the plants were 
Liatris odoratissima^ and other species of that showy genus. 
It was refreshing once more to breathe an atmosshere render- 
ed fragrant by its passage through a forest of long leaf pine. 

On the Alabama river, at Cahawba, the bed of brick-red 
sand and loam, with pebbles, occurs ; it is about 25 feet in 
thickness, and the wells which supply the town with water are 
sunk in it ; it is underlaid by the rotten limestone, presenting 
nothing to distinguish it from the usual form of that rock. 

The bluff, upon which the town stands, extends from the 
mouth of the Cahawba river, a considerable distance down the 
Alabama, and re-appears again about two miles lower ; it is, at 
this point, almost perpendicular, and a number of bold springs 
gush from the superincumbent porous beds. The organic re- 
mains found here are not numerous ; they consist of Inocera- 
mu8^ Exogyra^ nippurites^ and Ammonites placenta. 

On the eastern side of the river, the cretaceous rocks are 
seen^ beyond the low grounds, on the brow of the hills, where* 
they are found cropping out from under the silicious beds that 
ocaupy the surface of the eastern ^ide of the State. 

The most striking feature in the rocks under consideration, 
is the extraordinary uniformity of their mineral composition. 
I have jbraced them over a distance of 150 miles, and the only 
important change that I can discover in the calcareous beds, 
is the occasional predominance of lime on some of them over 
others, which produces a greater degree of induration, so th^at, 
as a general rule, that may have some practical value, the hard- 
er the rock the more lime it contains. And even in the deep 
borings of artesian wells, ther« is but little change perceived 
beyond the occurrence of sandy beds, that render tubing ne- 
cessary in the boring operations. 

I have specimens brought up by the auger from a depth of 
640 feet, which differ from the surface rock, in being a little 
more silicious and indurated. 

On the way from Cahawba to Prairie Bluff, I crossed Bogue 
Chitto again, where it has cut out a deep, and narrow channel, 
which is so so regular as to suggest the idea of an artificial ca- 
nal- Beyond this, the surface is covered with red loam to with- 
in three miles of the bluff, where a marked change occurs in the 
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cretaceous rocks. In an excavation, near a little stream that 
flows into the river two ipiles north of the bluff, an interesting 
section occurs, where the edges of the beds, so finely developed 
at the bluff, come to the surface ; the upper part of the sec- 
tion is occupird by a bed of buff-colored sand, 20 feet thick, 
containing Exogyra, and other characteristic fossils. This is 
underlaid by a thick bed of dark sandy loam, somewhat hard, 
and containing a vast number of Ostrea falcata^ and Pecten 
b-coBtatatuB, The upper bed is continued to Prairie Bluff, occa- 
sionally interstratified with seams of hard limestone, and njay 
be seen on the hill tops which are covered with cedars. 

The top of the bluff consists of a hard limestone filled with 
Exogyra coBtata^ and casts of other species. It is seen again 
about one mile west of the bluff, on Shell creek, where it is 
equally rich in fossils. This part of the cretaceous formation 
has furnished nearly all thje fossils that have been described and 
figured from Alabama. 

Below this bed is a thick stratum of sand, with indurated 
bands running through it ; and this is underlaid by the dark 
colored silicious bed which I had already seen thinning out 
higher up, but which has here assumed the character of hard 
rock. 

Above the bluff, the river has receded from the high grounds ; 
but the thick' sandy bed may be traced a mile higher up the 
river. 'Another interesting locality occurs about one mile 
higher, at a place called Rocky Bluff; the yellow sand is on 
the surface with hard layers passing through it, as at Prairie 
Bluff. This bed is filled with Pecten 5-costatatuB in a fine 
state of preservation. The dark bed is also well devel- 
oped, and abounds in Ostrea falcata. Near the edge Of the 
water, masses of sandstone, the ruins of the bluff, are scattered 
about in confusion, and curiously weathered on the surface. 

After crossing the streams near the ferry, below the bluff, 
the cretaceous rocks sink beneath the surface, or become 
blended with the loAver tertiary beds as they lap over them. 

On the Tombigby, the first decided cretaceous rocks that I 
saw, occur on the Suckanoche, above Black Bluff; from this 
to Livingston they are seen occasionally protruding above the 
surface sands, but around the town they are developed^here 
the superincumbent sandy beds are removed. The town itself 
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Stands on a plain composed of loose sand, loam, &c., and rest- 
ing on the rotten limestone. This is precisely similar to the 
little hills of Greene, excepting that the denudation did not 
proceed far enough * to reduce it to a cone. For the fossils 
comprised in the following list, I am indebted to Mr. J. F. 
Williamson, of the senior class in the University, who collected 
them from the cretaceous rocks around Livingston : 

Belemnites Americanus,'^ Nautilus DekayL 

Ammonites Oonradi. Baculites carinatus, 

Hamites torquatus. Trochus leprosus, 

Turritella vertehroides. Scalaria Sillimani, 

Rostellaria arenarum f Ostrea falcata. 

0. plumosa f Grryphcea mutabilis. 

Gr, vomer, Exogyra costata. 

Placuna scabra, Pliccatula urtieosa, 

Cueullsea vulgaris. Trigonia. 
Serpula barbata. 

From Livingston to Gainesville, the cofcntry is much broken, 
and cretaceous marl and limestone are every where seen on the 
surface, characterised by Exogyra costata. 

At the steamboat landing, Gainesville, a good section may be 
seen, in which the relative position of the silicious surface beds 
and the underlying limestone may be studied. I owe to the 
politeness of Mr. Cooper, specimens from various depths of 
the Artesian well at that place. The only thing remarkable in 
this section, is the occurrence of a thick bed of green sand, at a 
depth of 600 feet. The last stratum bored into, consists of te- 
nacious clay, very much like the thick bed at Finch's ferry, on 
the Warrior, and in general, the lowest beds penetrated, contain 
scales of mica in greater abundance than I have elsewhere 
seen them iii the cretaceous beds of the State. 

Between Gainesville and Jameston, the limestone is con- 
cealed by the superincumbent silicious beds. West of the lat- 



* This, I believe, is the first notice of the occurrence of this fossil in 
Alabama. 
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ter place, it occupies the surface, presenting the counterpart of 
the canebrake, with its slightly undulating surface, and deep, 
black, and rich soil. Besides the ordinary cretaceous fossils, 
fine specimens of JSippuriteSy AmmoniteB DelawarensiSj and 
Ammonites placenta^ of very large size, are found here. 

The following list includes all the fossils that have been col- 
lected from this formation : , 



Mosaaauroidy vertebrse. 
Lamnay teeth. 
OtoduSy teeth. 
Testudoy {carapace.) 
CoraXy teeth. 
PtycfioduBy teeth. 
Ammonites placenta. 
Ammonites Conradi, 
Ammonites Delawarensis, 
Ammonites Syrtalis. 
Bacculites ovatus. 
Bacculites carinatus. 
Bacculites asper. 
Bacculites Idbyrinthicus, 
Hamites arculns, . 
Hamites trabeatus. 
Hamites torquatus. 
Trochv^ leprosus. 
Turritella vertebroides, 
Scalaria Sillimani, 
Rostellaria arenarum. 
Bostellaria pennata. 
Natica petrosa. 



Natica abyssina. 
Ostrea faleata, 
Ostrea plumosa. 
Ostrea cretacea. 
Ostrea subspatulata,* 
Ciryphcea convexa, 
Grgphcea vomer. 
Grryphcea mutabilis. 
JExoffyra eostata. 
Pecten b-costatus. 
Anemia argentea. 
Placuna scalra. 
Plicatula urticosa. 
Inoceramus Barabeni. 
Inoceramus alveatus. 
Cuculloea vulgaris. 
Crassatella vadosa. 
Terebratula floridana. 
Hamulus onyx. 
Trigonia thoracica. 
Venelia Conradi. 
Serpula barbata. 



This is not the place, to enter Into theoretical speculations 
as to the origin of this formation ; suflSce it to say, that it is 
altogether composed of marine sedimentary deposits, formed at 



* I found a single valve of this fossil at Prairie Bluff. 
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the bottom of a deep sea; that the organic remains are all 
marine, and belonging to animals that have long since passed 
out of existence, and have not left a single living representa- 
tive behind. These beds have been raised up, by an immense 
force acting from below, and converted into dry land. 

Physical Features and Soils. ^ 

From what has been already said, there will be but little 
difficulty in understanding whatever peculiarities there may be 
found in the physical features and soils of the prairie region of 
the State. A section, showing the relative position of the 
principal strata of the cretaceous rocks, and their relation to 
the coal measures upon which they rest, and to the overlying 
tertiary rocks, will render the subject quite plain. 

The following section extends from Finch's ferry to Clarke 
county : 
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Section showing the relative position op the Crbta- 

CBOtJS AND Tertiary Rocks. 

Fig. 16. 
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It is more probable that the beds e, e, e, were once spread 
over the whole prairie region, than, that they could have been 
deposited in the isolated patches in which we find them. Had 
this sandy stratum remained continuous, instead of being re- 
moved again by denudation, it is obvious that the whole region 
would have a soil like that found on the little hills of Greene, 
ftnd on the spots upon which Livingston and Cahawba stand. 
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Tkere are scarcely any other phenomena more familiar to 
the geologist, than those resulting from denudation* Hills and 
valleys are produced by denudation ; nearly all the irregulari- 
ties of surface in Alabama are due to this force. Nor would 
those of the surface of the cretaceous formation have exci- 
ted the attention of observers, but for the fact of the great 
contrast between the superincumbent sandy beds, and the rot- 
ten limestone. Every one is familiar with the wasting away 
of the surface by exposure to atmospheric agencies. Within 
the memory of some of the citizens of Tuscaloosa, ravines have 
been excavated by the rains alone, equalling in depth the height 
of the hills in Greene ; so that there can be no difficulty in 
conceiving, how in the lapse of time whole strata may be re- 
moved. 

The steep banks of the rivers that flow through the creta- 
ceous formation, present sufficient evidence that they have 
scooped out their narrow, deep channels, in the rotten lime- 
stone. The surface water draining towards the rivers, would 
carry with it the loose surface materials, until it reached, like 
the rivers, a more indestructible bed. 

Many of the little hills alluded to, have the appearance of 
having been once united in a continuous ridge : this is the case 
with four or five of them at Patton's hill, in Greene, which oc- 
cur in a row. The question next arises, why should not the whole 
stratum have beenr removed? Why are some isolated patches 
left 1 It is not always easy to answer such questions as these, 
because we do not know the original condition of the surface. 
We know, however, that hills of denudation are often, due to 
the circumstance of their being protected by having upon 
their summits beds not equally subject to wasting with the rest. 
The elevations in the pine-covered hills above Tuscaloosa, are 
the result of the protection afforded by beds of highly ferrugin- 
ous sandstone, with which they are capped. The hills around 
Huntsville are capped with beds of indestructible millstone 
grit, by which the underlying limestone is protected. Even a 
bed- of pebbles is often sufficient to protect the less coherent 
beds below. Many of the bald knolls on the prairies are due 
to beds of harder limestone, and I observed the "bored rock " 
more frequently on elevations, than elsewhere. 

The denuding force of water is made up of its velocity and 



184 EBPOBT OK THE GEOLOGT OF ALABAMA. 



volume ; as either of these is diminished, of course, its wasting 
force is lessened, and hence its effects are less, as the surface 
over which it passes approaches a level, and hence, too, the 
action upon elevated points, is abated in proportion as they 
contract their surface, as less wat6r falls on them. It is for 
this latter reason, that conical hills so often remain monuments 
to attest the anfount of depression that the general surface has 
suffered by denudation. 

If these simple facts be admitted, there will be but little dif- 
ficulty in accounting for the physical features of the prairies. 
If a part of the stratum e, g, be removed in places down to the 
bed of the limestone i, we shall have, in time, the portions 
left converted into the little conical eminences, c, e, while 
the rest of the surface will be covered with true black 
prairie soil, derived from the rotten limestone. Now the 
reason of the abrupt changes of soil, also becomes evident : as 
soils are derived from the underlying rocks, when those change 
a corresponding change must occur in the soil ; thus in passing 
from the sandy bed to the limestone, a soil entirely different 
will be found. These changes are common to all countries, but 
are rendered more striking here, from the broad contrast which 
they present. The soils derived from the lower beds at a, like 
all soils having for a suh-stratum, clay, loam and sand, will va- 
ry with the predominance of one or the other of these- Besides, 
they are influenced greatly by the physical features of the sur- 
face. The region occupied by these beds, as I have else^diere 
stated, is an irregular belt extending across the State, imme- 
diately to the north of the calcareous bed, and is the most hil- 
ly and broken part of the State, south of the first falls of the 
rivers. 

' The surface of the country, underlaid by the rotten lime- 
stone, is but little diversified ; it is, however, occasionall j bro- 
ken into rounded bald knolls, as may be seen between Areola 
and Demopolis, and between Livingston and Sumterville. The 
summits of these hillocks are sometimes ornamented with ce- 
dars, but more frequently, they are quite bare, or covered with 
but a scanty vegetation ; even where the surface is but slightly 
undulating, bald spots occur where the naked rock has come 
up. But the most remarkable feature of this region is the ex- 
tensive tracts of land covered with a deep, black, soil of great 
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depth, ^nd extraordinary fertility, which may be seen in vari- 
ous parts of Sumter, Greene, Marengo, Perry, and Dallas, but 
more particularly in the ' cane brake.' The surface of these 
remarkable tracts has, barely, sufficient inclination to admit of 
easy drainage, without giving the water force enough to remove 
the soil, so that, instead of excavating a channel at the bottom 
of the trough-like depressions where this sort of land occurs, it 
is absorbed by the soil, or spread over a considerable space, 
where it loses all transporting power. This is strikingly illus- 
trated, at Boligee, where, towards the head of one of these broad 
and shallow valleys, I observed a channel partly artificial, and 
partly natural, excavated for the purpose of conveying off the 
surface water, which I supposed would necessarily increase in 
depth and capacity, as it received more of the drainage water, 
as it approached the lower end of the valley — but I was not a 
little surprised to find that, instead of this, as the declivity of 
the surface lessened, the channel almost entirely disappeared, 
the water having spread itself ovet the surface. 

The unbroken surface of this region, is due to the homogene- 
ous character of the limestone, which suffers waste equally on 
this account, over considerable areas ; and hence the entire ab- 
sence of ravines, and other abrupt irregularities. The effects' 
of this feature upon the soil must be obvious ; nothing escapes, 
every particle of organic matter remains upon the surface, or 
is removed but a short distance, to be again deposited. A soil 
formed under such circumstances, and from such a material as 
this, rotten limestone can not fail to possess extraordinary 
fertility, as must appear from the analysis of that rock : 

Carbonate of lime 42'25 

. Silica .23-00 

Alumina and oxide of iron •...31*00 

Phosphate of lime '05 



99-30 



We have here all the important inorganic elements of a good 
Boil. 

Besides the action of lime in promoting the decomposition of 
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vegetable matter, it imparts to the soil important physical pro- 
pertiesj which greatly add to its fertility. 

All calcareous soils stand high in relation to the power of 
both imbibing and retaining moisture ; the hygrometric proper- 
ty, or the power of absorbing moisture from the atmosphere is 
also very considerable in such soils. The effects of these pro- 
perties are strikingly illustrated, in the uncleared parts of the 
(Jane brake, where one can scarcely satisfy himself that he is 
not standing on the low grounds of a river ; the deep, alluvial- 
looking soil beneath his feet, the moisture-loving long moss 
( Tillandsia usneoides) above his head, together with an under- 
growth of Sahahy Palmettoea, and other natives of damp soils, 
strengthen the illusion. 

But the traveller who visits this region after a rp<iny season, 
will stand in but little need of illustration of the retentive 
power of prairie soiL Little can he imagine that the smooth 
road, level as a bowling green, and glistening in the sun from 
very polish, over which he passes, may, in an incredibly short 
time, be converted into a mass of clay sufficiently soft to allow 
his wheels to drop down to the axle, but having a tenacity that 
no clay ever had. 

Situated, as these lands are, with navigable streams to the 
right and left, they could not fail to be fully appreciated. They 
are, consequently, nearly all in cultivation, so that it is diJE- 
cult to conceive what appearance the country presented, to 
tie early settlers. Considerable tracts were entirely destitute 
of trees, and covered with tall grass, and a profusion of showy, 
flowering plants. 

The absence of trees on prairies, has excited some spe- 
culation, and has been attributed to different agencies. — 
Among the uncultivated spots of the cretaceous formation 
of Alabama, there are spots without trees, but the cause i^ 
quite obvious: they are elevated spots, where the soil is 
washed away by every shower of rain, so that the little or- 
ganic matter derived from the scanty herbage growing on the 
spot, disappears in this way, instead of remaining to produce 
a soil ; and it is difficult to conceive of localities more unfavor- 
able to the growth of trees. But in the vicinity of these bar- 
ren spots, wherever soil has accumulated, trees have taken 
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possession, and it was curious to observe their gradual en- 
croachment, with the persimmon tree at their head. 

But the absence of trees upon the rich soils of the praiides, 
is more remarkable, yet it appears to me, not more difficult of 
explanation. Any cause sufficient to prevent the growth of 
young trees from, the seed, will produce, in time, a prairie, no 
matter what may be the character of the soil. The most pro- 
bable cause of this seems to be the annual burnings, practised 
by the Indians, to facilitate hunting, and traveling about; that 
this was their practice, we have the evidence of those who lived 
amongst them.* The same practice prevails amongst the 
white inhabitants of the thinly settled parts of the country, for 
the purpose of removing from woodland, and other pastures, 
the dead vegetable matter of the preceding season ; and I have 
seen pine woods, that Have been subjected to thig treatment, 
in a fair way to become prairies. The heavy growth of sedge- 
grass burned oflf in spring being quite sufficient to produce 
heat enough to destroy the young tree's, just starting from the 
seed, and often those of some size. Of course this effect can 
only follow where the grass and undergrowth is in considera- 
ble quantity ; and it is for this reason that rich limestone' soils 
are more frequently prairie, than those that are less favored ; 
the luxuriant crop of grass, and other plants, furnish combusti- 
ble matter sufficient to prevent the usual succession of young 
trees. But where this cause is removed by the discontinuation 
of the practice alluded to, trees soon take possession, — but 
even then, trees having heavy seeds, such as the oak, must 
spread slowly, unlike the pine, which has seeds furnished with 
wings, and capable of spreading over considerable areas in a 
short time. 

Springs. 

As springs are due to the alternation of porous and imper- 
vious beds, the one allowing water to percolate through them, 
and the other serving as a reservoir to retain it, it is obvious 
that none can exist in a stratum so homogeneous, and free from 



* Silliman's Journal, vol. 2, p. 30. 

10 
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joints and fissures as the rotten limestone, and for the same 
reason, there can be no permanent streams. Those springs 
called " seap-wells " are supplied by rain, percolating through 
the soil ; and flowing along the surface of the limestone beneath, 
the water is received into any excavation or depression that 
may occur. Water thus flowing through a soil abounding in 
vegetable substances, must contain much organic matter in so- 
lution, and hence, it tastes more like a vegetable infusion, than 
spring water. To obviate this, the planters construct artificial 
reservoirs in the limestone, into which rain water is conducted 
from the roofs of houses. These reservoirs 'are made pitcher- 
shaped, and of very considerable capacity ; and s6 impervious 
is this rock, that very little is lost by leakage. Sulphttret of 
iron is disseminated through the limestone in great quantity, 
and the water of the cisterns, from this cause, often becomes 
strongly chalybeate, and sulphurous. Lime is also very gene- 
rally present. This could be very effectually prevented by a 
lining of brick, laid in hydraulic cement, and plastered with 
the same material. 

Artesian wells, when practicable, Ijiave also been bored, to 
supply the deficiency of natural springs. A glance at the sec- 
tion (Fig. 16) on page 132, will show how admirably the geo- 
logical structure of the formation is adapted to this mode of 
procuring water. 

The porous bed a, exposed above Finch's ferry, being the 
waier bearing stratum, the water is prevented from descending 
by the bed of clay, A, and from coming to the surface, by the 
limestone, 6. Now, if the latter be perforated, as at g^ h, of 
course the water will rise by its static pressure, and if the sur- 
face at g and h be lower than a, it will overflow ; if not, it will 
only rise to a corresponding level in the well. 

I was surprised to find, at Finch's ferry, two Artesian wells, 
beyond the edge of the limestone. An examination of the 
section on the river, explained the source of the water of these 
wells. The thick bed of clay, Jc, in the section, is jierforated, 
till the underlying loose silicious bed, i, is reached, which is 
the water-bearing bed of these wells. 

The water of nearly all that I have examined, is more or less 
highly charged with salts of lime, magnesia, soda and iron, and 
in some instances, it is impr^ " "^ - ^^*^hur. 
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A steam engine at Finch's ferry is suppKed from one of the 
■wells just mentiened, and so highly is the water charged with 
«alt, that wherever a leak occurs in the boiler, a quantity is 
collected by the negroes for domestic use, Dr^ Withers"' 
steam mill is supplied in a similar manner, and the evaporation 
of the water at the leaks in the boiler, leaves «, substance con- 
taining common salt, sulphate of magnesia, usid lime, with a 
trace of iron. The water at Fi»ch's ferry, however, is the 
strongest that I have examined. There can be no doubt, that 
if these wells were not sd numerous, they would become places 
of resort, as mineral springs ; but 40 or 50 f^und in a county, 
places the matter out of tiate question. 

Persons accustomed to this water-, like it, and cattle prefer it 
to every other. For simplicity of the apparatus, and its entire 
adaptation to circumstances, and the object to be attained, as 
well as for the ingenuity displayed in its use, the welt-boring 
of Alabama stands unrivalled, perhaps, in the world. The 
diameter of the bore is from 3 to 4 inches, and the quantity of 
water vented varies between 16 and 3&0 gallons per minute. 
The temperature of the water, as it issues from the spout, in« 
creases nearly with the depth of the well ; but of course this 
gives only the mean temperature of all the water that flows int© 
the well, and not that at the bottom. The want of uniformity 
in the results obtained, are doubtless due to this cause, and 
these results are, therefore, offered only as a coarse approxima- 
tion. 

TabiiE exk&^Uittg the depth emd temperature of the vxUs examhted. 

Depth feet. Tern. 

Well at Finch's ferrjr,. -. 173 64° 

" " .near mill.. :....., 193 66° 

Dr. Withers' mDL™.. 285 64° 30| 

" *' 360 65° 

Boligee ,... 415 68° 

Dr. Withers' mill .- ., 420 66° 

" *' ,, 468 66° 30* 

€ane-field, Boligee. 522 70° 

Capt. Johnston's 660 71° 

Dr. Perria's„„„„,„„ 544 7^ 
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Taking the wells of greatest and least depth, and comparing 
the temperature, it appears that the rate of increase is equal to 
1° Fahr. for every 55 feet of depth. 

These results were obtained with the same thermometer, by 
plunging it into the water before it issued from the spout, and 
noting the scale while the thermometer remained immersed. 

The deepest well that I saw was about 740 feet, but I was 
informed that deeper borings than this have been made in the 
State. 

The depth is uniform in lines parallel with the outcrop of the 
limestone, but increases, uniformly, at the rate of 25 feet to a 
mile in lines at right angles with that direction ; that is to say, 
the farther from the outcrop, the deeper the well — ^a fact of 
practical value ; and places in a strong point of view, the im- 
portance of geological maps, on which are delineated the boun- 
daries of the various formations, included within their limits. 

Post-Oak Prairies* 

The stratum from which the soil of the post-oak prairies is 
derived, it is probable, was never continuous, but was deposited, 
as I have already said, in depressions on the surface of the 
limestone, after the latter had been subject to denudation. It 
is composed of clay and lime intimately mixed, producing a 
sub-soil of a light-brown color, that is subject to crack by con- 
traction when drying. The name is derived from that of the 
common oak (Quercus obtusiloba,) of the region, which loves 
this peculiar soil. 

The relations of plants to soils is an exceedingly interesting 
subject, and in limited districts, the indications of the nature 
of the soil derived from the plants growing upon it may be 
quite reliable, but over a wide extent of country, they must be 
received with caution. No one who has seen the sedge-grass 
in lower Virginia disappear before the application of marl, 
would expect to find the same plant growing on the bald prai- 
ries of Alabama ; nor would any one who knows the soils upon 
which the " black-jack " grows in Virginia and North Carolina, 
fail to be surprised at finding it to flourish on some of the best 
prairie soils. Yet such is the case ; and I think that the indi- 
cations presented by these trees, point rather to the retentive 
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power of the soil in relation to moisture, than t6 the other 
conditions of fertility. 

The soil of the poSt-oak land is stiff and tenacious ; it is 
every where good, and by many considered more reliable in 
relation to the cotton crop, than the dark-colored and more 
fertile soils of the " cane-brake." I have found no fossils in 
this stratum, and hence refer it, with hesitation, to the creta- 
ceous rocks. It may yet be found to be a mixture ^of the upper 
part of the limestone, with the lowei* tertiary beds. 

The great depth of the prairie soil, added to its other pro- 
perties, must for a long time, imder judicious treatment, pre- 
vent the consequences arising from the cultivation, in succes- 
sion, of a single plant ; but th« nature of the sub-soil, and the 
peculiar features of the surface, as well as those other qualities 
upon which the soil is dependent for fertility, render thorough 
draining imperative. I have rarely seen a country, where this 
simple mechanical means of improving the soil produced such 
effects, and where the results of its neglect were more obvious. 
But after all, sooner or later, exhaustion must follow the pres- 
ent practice of producing a single crop without rest, or inter- 
mission, upon the same soil, and without adding any thing to 
compensate for the enormous drain of from 300 to 600 pounds 
of cotton to the acre. The nature of the substances extracted 
by this crop from the soil, will appear from the following anal- 
ysis by Prof. Sheppard : 

C. Wool. C. Seed. 

Potassa 31.09 19.40 

Lime ., 17.05 29.79 

Magnesia.; » 3.26 trace. 

Phosphoric acid 12.30 45.35 

Sul. acid 1.12 1.16 

Chlorine.'. traces. traces. 

This table exhibits the composition of the ashes of both wool 
and seed; and^as the ashes of the wool is equal to 0.9247 per 
eent-, it will be easy to calculate the quantity of these valuable 
ingredients abstracted from the soil by every crop — ^ingredients 
that, can only be restored to it through the medium of manures. 
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RBCAPITVLATIOSr. 

1. The cretaceonB system of Alabama consists of. strata of 
]oose sandy beds of laminated clay of dark color, and a deposit 
of soft argillaceous limestMie. 

2. The sand and clay constitute the lower series upon which 
the limestone rests, and comes to the surface along the upper 
edge of the calcareous beds. The sandy strata of this series 
form the great reservoir for the water of the Artesian wells. 

3. The next stratum above these is the remarkable^ one called 
rotten limestone, which is composed of carbonate of lime, clay 
and sand. It is extremely uniform in its composition, and is 
at least lOOD feet in thickness^ It is quite impervious to water^ 
and reservoirs for rain wat^ sunk in it, require no lining or 
other contrivance to prevent the escape of the water. It dips 
towards the south with a very small angle, and is perforated 
by nearly all the Artesian wells in the State. 

4. This bed passes into sandy strata towards the top oTthe 
series, as may be seen at Prairie BluflF. I have not yet been 
able to indicate the fossils peculiar to these divisions of the 
cretaceous rocks- In general, the lower beds contain more 
remains of fishes ; the middle contain the remains of reptilia^ 
and Prairie Bluff is the only locality at which I have found 
Gryphoea vomer and Ostrea Subspatulata. 

5. The exceeding uniformity of the rotten limestone has 
affected the physical features and soils, of the entire region, in 
a most remarkable manner, giving rise at the same time to a 
gently undulating surface, and a soil of great fertility. 

6. The superficial beds scattered over the region in isolated 
patches belong to another formation, which once over-spread 
the country to a greater extent, but which has, been reduced to 
the form in which we find it by denudation. 
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CHAPTER VII. 

Tertiary System. " 

JExtewt — Mineral composition and structure — Buhr-stone for- 
mation — Grreen sand and lignite — Claiborne — White lime- 
stone — Organic remains — Post pliocene — Recapitulation — 
Marl and its application — Mineral springs. 

Tertiary System. — The rocks of this system have long been 
better known to geologists, than those of any other portion of 
the geology of the State. Among those who first directed the 
attention of geologists to the tertiary rocks of Alabama, we 
find the names of the Hon. J. Gr. Creagh, Judge Tait, and 
A. B. Cooper, Esq.,^ of Claiborne; and the first notice of the 
fossils of the State is due to their interest in the progress of 
science. Since then, the most important points have been ex- 
amined by geologists, and there are no localities in America 
better knowli than Claiborne and St. Stephens ; the former 
having furnished a large proportion of all the eocene fossils 
known in the United States, which have been described by 
Conrad and Lea.* 

The mineral composition and appearance of the white lime- 
stone or marl of St. Stephens, as well, as the supposed peculi- 
arity of some of its fossils, caused it to be referred to the creta- 
ceous system, an error which was corrected by Sir Charles 
Lyell during his last visit to this 'country; and these beds are 
now known to belong to the upper part of the eocene. 

Extent. — The tertiary formation of the State overlaps the 
southern .edge of the cretaceous formation, in its entire extent 



* The ** Contributions to Geology " of Isaac Lea, Esq., contains the best, 
and most accurate figures of American fossils that have been executed in 
this country, ^ip to the date of Hall's Palieontology. The fossils figured are 
nearly all from Claiborne. 
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across the State : its northern boundary will therefore be an 
irregular line, extending from the lower part of Sumter on the 
west, crossing the Alabama river near the mouth of Dickson's 
creek, and thence across to a point above Fort Gaines, on the 
Chatahoochee. This line is not very well defined, and it will 
require some time to designate it with precision. I have not 
yet examined the southern part of the system, and can there- 
fore say nothing of its junction with the Post Pliocene of the 
Gulf of Mexico. 

Mineral composition and Gfeological structure, — A few miles 
southwest of Prairie BluflF, a very marked change may be ob- 
served in the face of the country. As the Dumas settlement 
is approached, the surface becomes broken, Hud the longJeaf 
pine is almost the sole occupant of the high and sandy ridges. 

Along the State road, the physical features of the country 
are such as could not be- mistaken by any one who had studied 
the tertiary of North or South Carolina. The same magnifi- 
cent growth of pines, and the same sandy surface, scarcely 
concealed by the tufts of harsh wiry grass. 

About two miles north of Choctaw Corner, the surface beds 
are removed by the streams that flow into Horse creek. These 
little rivulets are shaded in their course by groves of magnolias 
of striking beauty, of which superb genus three or four species 
may be seen together: Magnolia grandijlora, two feet in 
diameter, and emulating in height the tallest trees of the for- 
est ; M. tripetela, with its long narrow leaves ; M. macropht/lla, 
and M. auriculata, airin the same clump. 

Some of the most remarkable beds of lignite in the State, 
are found upon each side of the point where the public road 
crosses the creek. On the west, the stream had encroached on 
the bank, and laid the deposit bare. The lignite has lost all 
traces of woody structure, is quite homogeneous and compact, 
resembling the black mud of peat-bogs, when partially dried. 
It is intersected by joints that cross it in various directions, 
and presents a suflScient disposition to split into laminae, to re- 
mind one of cleavage. It is impossible, at this locality, not to 
recognise some of the steps in the conversion of vegetable mat- 
ter into coal. This bed passes upwards into a black clay col- 
ored by intermixture with lignite, and rests upon a bed of blue 
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and fine sand, which is sometimes sufficiently indurated to form 
sandstone ; the latter is better, seen lower down the creek. 



Section on Horse Creek. 



Surface beds. 



Dark clay. 



3 feet. 



Lignite. 



3 feet. 



Blue sand, and sometimes sandstone. 



About a mile from Choctaw Corner, a highly interesting 
locality was pointed out to me by Mr. Worrel : at this place, I 
saw the preceding bed of lignite, with the addition on the top 
of a bed of marl four feet thick, containing a considerable pro- 
portion of green sand, and having embedded in it Cardita pla- 
nicostay and other easily recognised eocene fossils ; the whole 
resting upon a stratum of blue sand. 

The following diagram exhibits the order of super-position, 
and thickness of the beds at this locality: 

Section on Bashia Creek. 



1. 
2. 

3. 
4. 
5. 

6. 



Hard limeston^. 4 feet. 


Marl highly fossil- 
iferous. 


25 feet. 

• 


Blue sand. Variable. 


Lignite and clay. 6 feet. 


Laminated clay, 
sand, and mud. 


Thickness undeter- 
mined. 


Lignite. Do. 



1. This is a bed of hard rock, differing in composition but 
little from the marl which underlies it, excepting in its greater 
haardness. It appears to orerlie the marl pretty generally, for 
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I found it at localities miles distant. When cat through by 
the streams, or fissured (which is often the case) from any 
cause, the marl below is washed out, and caves of small extent 
are formed. 

2. The marl of this bed presents all the characters of the 
substance so called in Virginia, excepting, perhaps, that the 
fossils are in a finer state of preservation, than any found in 
the eocene beds of that State. Grreen sand is also dissemina- 
ted through this ; all the dark-colored grains, however, do not 
belong to this mineral. Green sand is readily distinguished, 
by the green streak left, when a grain is crushed upon a piece 
of white paper, with the moistened point of a knife. 

3. This is a bed of bluish sand, the thickness of which was 
concealed, as the section was only traced by following the 
stream in its downward course along its channel; the beds 
being often in part concealed by the sliding down of the sur- 
face beds. 

4. The overlying black, tenaceous clay, and lignite of this 
part of the section, differ in no respect from a similar bed al- 
ready described. * In the laminated clay, leaves of Dicotyle- 
dinous plants are not uncommon. 

5. 6 — Represejit beds seen on another part of the stream 
below the preceding. 

The following are among the most abundant fossils at this 
locality; 

Ostrea eompressirostra. Volutata Say ana f 

Cyiherea. Cardium Nicolleti. 

Cardita planicosta. Infundihulum trochtformis, 

Rostellaria velata. Solarium, 
Aetseon pomilius. 

The oyster shells found here are large and ponderous, and 
resemble very closely a variety of 0. compressirostra found on 
Santee canal, South Carolina. 

RoBtellaria velata has a longer and more attenuated canal 
than the Claiborne fossil. Cardita planicosta is in finer pre- 
servation than I have seen it elsewhere. The fossil that I have 
referred with doubt to, F. Say ana, at certain stages of growth, 
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has a thi^k callus on the columella^ which partly conceals the 
spire. • ^ 

Whether this be a prolongation of the Claiborne bed or not, 
I am as yet unable to decide. The mineral composition is dif* 
ferent ; and although the greater number of fossils are iderrti- 
cal with those of Claiborne, yet as a group they are very dis- 
tinct, besides containing forms not found at that locality. But 
these difference, considering the wide interval between the two 
localities, are quite consistent with their identity. 

Five or six miles south of Choctaw Corner,* and on the east 
of the way to Macon, on the road to Tallahatta springs, thick 
ledges of rock are seen outcropping towards the top of the hills, 
and associated with a stratum of white sllicious, and in some 
places indurated, clay. The surface of the beds of rock is 
often covered with silicified shells, much broken up, but often 
capable of being determined. I found here Oardita planicostay 
and PetcuneuluB idonea, I traced these beds to Tallahatta 
springs, where, on the top of a hill, this rock had been quar- 
ried for millstones. The hills capped with this white siliisious 
clay, conspicuous throughout this region, are known between 
the Springs and the Corner, as chalk hills. It was easy to 
recognise these beds, so characteristic of the buhr-stone forma- 
tion of Georgia and South Carolina. Still, I am in doubt as 
to the position of this formation, in relation to the fossiliferous 
beds of Choctaw Corner. 

The country is here really hilly and broken, and a ridge ex- 
tends across to the west side of the Tombigby, where^ 13 or 14 
miles north of Barryton, it overlooks the valley of the river* 
Taken altogether, the buhr-stone formation gives rise to the 
most rugged and hilly region of the lower part of the State, 
and it is equally remarkable for sterility of soil. 

On a stream, called in the neighborhood Etishlakare, about 
15 miles north of Barryton, beds of marl occur similar to those 
on Bashia creek, and this is the farthest north that I have been 
able to trace them, and at this locality the order of superposi- 
tion is equally uncertain. On many of the streams between 



* This name is now transferred from the place indicated on ihe map^tio 
where the post office is kept. 
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the Bladon springs and the locality just mentioned I found this 
i^arl, which every where contains a notable amount of green 
sand. This character and the fine state of preservation of the 
fossils, distinguishes this from the upper and more calcareous 
strata. 

A short distance north of Barryton, below the mill dam, the 
marl has been denuded, over a considerable space, which is 
studded with the peculiar fossil oyster, Ostrea sellceformis. 
The bed exposed here is much more calcareous than those just 
described. 

Desending the hill towards Bladon springs, the white silice- 
ous bed is again exposed, showing that the waters of these 
springs, and those of Tallahatta flow from the same formation. 

Leaving, for the present, the examination of the white lime- 
stone around the Old Court House of Washington County, let 
us pursue the study of the buhrstone farther south. 

Baker's bluff is situated a few miles above St. Stephens ; it 
is a vertical escarpment 50 feet in height and one fourth of a 
mile in lejpgth, composed of beds of indurated sandy clay con- 
taining casts of eocene shells and occasionally fossils completely 
silicified. The latter may be observed on the surface of the 
fragments strewed over the side of the hill at the southern end 
of the bluff. The shoal across the river between the bluff and 
St. Stephens, is produced by this rock, and not by the white 
limestone, as I have heard stated. 

Inland from the bluff, and not far from the residence of Mr. 
Wilson, I found a bed of green sand, from which a salt spring 
issues, which was once used by the Indians, and still later by 
the whites, for the manufacture of salt; on tracing this bed into 
the hill sides, I found it rich in organic remains, identical with 
the .fossils of Claiborne. 

It is aboirt eight feet in thickness, and occupies a higher 
position than the silicious beds at the bluff. 

The following is a list of the fossils from this locality: 

r 

Mostellaria velata. Oliva Alabamensis. 

Pecten LyellL Monoceros alveatus. 

Cardita atticosta. Turhinella pyruloides. 

Craseatella protexta. Turrittella obruta. 

Aitarte cellinoides, Corbula nasauta. 
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(Jrepidtda lirata, Mi^a fuaoidea. 

Aneillaria %taminea. PUurotoma depygis. 

Dentalium. Infundibulum trockiformu. 

Natica limula. Bulla galba. 

Solarium elaboratum. Nucula ovula. 

Still farther south it is seen again, but is more calcareous, on 
a little stream that enters the river below the bluff; here it is 
fully 12 feet in thickness. This is at a lower level than the 
bed at Mr. Wilson's house, but above the level of the lowest 
stage of the river. About one half a mile above St. Stephens, 
immediately on the river, it occurs again, at a place called 
Harris's old landing. A short distance below this it may be 
seen dipping beneath the water-line towards the bluff at St. 
Stephens, at the base of which it is not seen, having dipped be- 
low it. This bed rises above the water ten or twelve feet, and 
was washed so as to exhibit a vertical bank. It is composed 
principally of ferruginous sand, and in mineral composition, 
and organic remains, it resembles the Claiborne bed. Vast num- 
bers of Scutella Lyelli are found among the fossils. I examined 
the bed of the stream that flows into the river above St. Ste- 
phens, but did not find this stratum. 

The hills back from the river are composed of a yellowish 
limestone, overlying the deposit under consideration. 

Sir Chftrles Lyell has proved that the white limestone is 
newer than the fossiliferous bed at Claiborne, by showing that 
this bed, which contains identical fos^ls, underlies the bluff at 
St; Stephens. This is certainly the case, for although this bed 
is not seen at the base of the bluff, it is overlaid, as I have just 
stated, by a yellow limestone, which is a prolongation of that 
at St. Stephens. 

Another locality occurs a few miles from Clarksville, on the 
land of Mr. Chambers, on the branches of Satilpa, where this 
fossiliferous bed is laid bare by the denudation of the upper 
beds, and appears in the bottom of a ravine, in the very midst 
of the white limestone, at a locality, too, where the latter rock 
is rich in the remains of Zeuglodon. At the old Salt Works, 
which is the lowest point to which I have traced the eocene 
beds of the State, there is a repetition of the sections of Bashia 
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creek and Baker's Bluff. At what is called the Upper Salt 
Works, there is a fine section of the lower beds, composed of 
lignite and indurated silicious clay, passing into a substance 
resembling chert or menilite, making a bluff 80 feet high. 
Near a mineral spring, I saw the lignite passing into black 
limestone, presenting a very interesting example of the re- 
placement of wood by calcareous matter. In some masses of 
the rock, ligneous portions may be seen, whilst in others, the 
wood has completely disappeared, leaving a compact black 
limestone, susceptible of a polish, and as it is intersected by 
light-colored veins, it would form a handsome marble, could a 
bed of sufficient extent be discovered, which, however, is 
scarcely probable. 

Nodules of rich-colored yellow ochre are found in the bed of 
the little stream at the base of the bluff; another point of iden- 
tity with the buhr-stone formation of South Carolina, where a 
similar variety of this mineral occurs. 

But the Lower Salt Works present a still more remarkable 
. locality, for here we have the silicious beds quite hard, and 
even the green sand is much indurated. On the side of the 
road that leads from the works, as it winds up the hill, there is 
exposed a section showing the fossiliferous sandy bed overlying 
the silicious clay bed, precisely the position that this bed occu- 
pies at Baker's Bluff. The position of the salt spring at this 
place, is precisely the same as that of a similar spring at the 
last named bluff. 

We have here, then, an interesting example of the sinking 
of strata below the surface, and their rising again. The beds 
exposed at Baker's Bluff, and still higher on the river, as well 
as on Bashia creek, after being depressed beneath St. Stephens 
and a portion of Clarke county, make their appearance again 
at this locality, and probably still farther west. 

The white limestone, then, and other calcardDus strata, oc- 
cupy a deep basin, or trough-like depression in the buhr-stone 
formation. Whether the buhr-stone formation comes to the 
surface along the northern and southern boundary, beyond the 
points that I have indicated, I am unable to say. I have ap- 
* plied the term buhr-stone to this formation, because it appears 
to me a prolongation of that formation from South Carolina 
and Georgia. 
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1. It contains bods of silicified shells, cemented by silicious 
clay, although the shelly stratum is not so thick as that occur- 
ring in the States just mentioned, yet it has been used for mill- 
stones, as may be seen at Tallahatta springs. 

2. The silicified shells are associated with a conspicuous 
white stratum, which accompanies it every where in South 
Carolina also. This bed is remarkable for its extreme light- 
ness, considering that it is nearly pure silica. 

3. It is here, as elsewhere, accompanied by a bed of green 
sand ; add to these, that it occupies the same position in rela- 
tion to the great calcareous, tertiary beds, and I think there 
can be no doubt of its identity with the true buhr-stone forma- 
tion of the Southern States. 

Claiborne. 

This locality is so noted, and has been described so often, 
that it may appear unnecessary to introduce a description of it 
here ; but these accounts of it may not reach those into whose 
hands this, report may fall, and besides, I examined it under 
very favorable circumstances; the water was extremely low, 
and a new inclined plane had been erected, so that the bluff 
presented a fresh surface from top to bottom. 

It is a common remark of travellers, that the rivers of Ala- 
bama give no indication of their presence until one approaches 
their very banks. In general, they flow along narrow chan- 
nels, excavated in the yielding calcareous rocks of the creta- 
ceous and tertiary systems, and that have, in numerous caaes, 
an artificial appearance, suggesting ordinary canals. Instead 
of the high land descending gradually to the river, there is 
usually a wide intervening terrace, of variable breadth, in 
which the bed of the river is cut. 

Claiborne, like many of the other towns on the rivers, is sit- 
uated upon one of these terraces, which extends back to the 
ridge of white limestone that bounds it on the west : the high- 
est part of this terrace is about 184 feet above the river at low 
water. The face of the bluff at this point is quite abrupt, and 
a railroad plane extends to the river for the convenience of 
landing goods, and freighting the steamboats. 

The alternations of the beds that make up this part of the 
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formation, may be observed here, but the bed that has fur- 
nished the beautiful fossils, for which this locality is noted, is 
better seen at a point lower down, called the old landing, and 
at another place, between the two warehouses. The section 
represented here is taken at the new warehouse. 

Section of the Bluff at Claiborne. 

Fig. 17. 
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a — Channel of the Alabama river. 

h — ^Bed of clay 15 feet thick, with a seam of limestone on top. 

c — Whitish limestone 62 feet thick. 

d — Ferruginous sand and comminuted shells, with numerous fossils. 

e — Limestone, 54 ft. thick, containing disseminated grains of green sand. 

^^Mottled clay, 8 feet. 

y— Bed sand, loam, and pebbles, 30 feet. 
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At extreme low water,' a particm of the bed b is exposed, 
which is more calcareous than the remainder, and which con-* 
tains fossils that, as a group, are peculiar. 

Turritella Mortoni^ which is so small in the fossiliferous bed 
rf, is here as large as it is found in Virginia. A species of 
anomia that I have not seen elsewhere, a Cardita^ related to 
O. planicosta^ described by Mr. Conrad as C, densata^ occurs 
on the sloping bank of the river, buried in the marl, in the pre- 
cise position in which kindred molluscous animals may be 
found in the mud between high and low water mark along the 
coast at the present day. The rest of the bed above this is 
chiefly argillaceous, but at the top there is a seam containing 
Ostrea Sellceformis of large size, and very ponderous. Indu- 
rated masses strew the base of the bluff, in which specimens of 
this fossil maybe found with the valves united. I also found 
the remains of Belosepia, a genus new to our rocks. 

c. This is a bed 62 feet thick, composed at the bottom of 
bluish marl, containing small shells, and passing upwards into 
whitish limestone, and terminating in a bed two to four feet 
thick, containing 0. Sellceformis and Scutella LyellL 

d. The sandy fossiliferous bed, the great source of the Clai- 
borne fossils. It is exceedingly uniform, and may be traced 
along the whole face of the bluffs Among the fossils of this 
interesting locality, OrasBateUa^Alta is conspicuous for size. 

It often occurs in the same horizontal plane, with the valves in 
juxta-position, and beautifully preserved. Although a great 
part of the bed is made up of broken and comminuted shells, 
yet it presents abundant evidence that the molluscous animals, 
the inhabitants of the greater part of these shells, lived and 
died where we find their remains. 

I have specimens of this bed from Black's Bluff, which is 
the highest point on the river at which I have any knowledge 
of its existence. I saw it again a few miles below, on the side 
of a hill not far from the river. 

e. This bed, which is about 54 feet in thickness, is composed 
of limestone, containing from 3 to 4 per cent, of green sand. 
The upper layer is quite hard, 

/. A bed of white and mottled clay, containing no lime, that 

separates the thick superficial beds from the limestone. 

g^ This bed of red loam, sand and pebbles, is, like the pre- 

11 
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ceding, entirely destitute- of fossik ; it is about 80 feet thiek,, 
and is found on the surface very generally throughout this en- 
tire region, covering both hills- and valleys.. The terrace upon 
which Claiborne stands is composed of this bed^ 

WOXTS LiMSSIONE. 

Wherever this bed of red loam, is removed, the white lime- 
stone makes its appearance.. Of this rock,, an admirable sec- 
tion occurs on Bandon's creek, where a channel has been cut 
in the rock^ that is 20 feet deep, at the same time a deer 
could bound across it.. The banks ace quite perpendicular, and 
the whole has the appearance of an artificial canal.. 

Both here and on the hilL-side, the white and chalky lime- 
stone is filled with the curious fossil coAil, now. called Orbitaides 
MantelU. With the exception of this fossil, Fecten Pauhanij 
and ScuteUa Mogersi, organic remains are not abundant in this 
rock.. From the creek the rock rises,, and may be traced to 
the brow of the hill, ia the ridge one mile west of Claiborne. 

Fig. 18 represent&a section from the river bluff west through 
Claiborne*. 

SbCTION SHOWINa THE POSITION OF THB WHITB LIMBSTONB: 

IN MoNBOB County,. WEST ob Claiborne.. 

Big.. 13.. 




#*-The bhiff; 

h — ^The terrace upon which 01ail)ome stands. 
e — ^White orbitoides limestone. 

d — ^Beds of red bam and sand, the same as those on the top of the bluff' 
at Claiborne, and upon which the town stands. 
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. Remains of Zeaglodon occur in the limestone west of Clai- 
borne. On the opposite side of the river, this rock is seen on 
the road, and apparently corresponds with thp bed immediatelj 
over the shelly stratum at^Claiborne. 

Three miles from Suggsville, the white at»ft limestone is seen 
occupyiiig the crest of Bettis's Hill. A quarry had been 
opened in it here, for procuring building stones for chim- 
neys. It contains concretionary iron pyrites in nodules, 
sometimes elongated and cylindric, which are found trouble- 
some when encountered in the process of sawing out the 
blocks of stone, and as they are often converted into oxide of 
iron, they explain the origin of the accounts given of nails 
having been found in the interior of this rock. On the road- 
side, areas of some extent are uncovered and level with the 
surface, producing bald spots similar to those found where the 
cretacdous limestone comes to the surface. These spots are 
generally productive in fossils, for when the marl that enclosed 
them is washed away, they remain scattered over the surface. 
JEehinodermSy and casts of a species of Cyprcea f marked with 
regular grooves, are quite common. 

Next below this stratum, which abounds in OrhitoideSy there 
is a harder and more fossiliferous bed that outcrops around 
the hill. Fishes' teeth are numerous at this locality, and in 
general, the fossils of the white limestone are pretty well repre- 
sented. The following are the fossils found here; 

Pecten Pouh^nu l^r^ckus. 

" perplanus. Scalaria. 

Ploffiostoma dumoaum. Conus. 

Ostrea panda. Oriitoides MantellsL 

Between this hill and Suggsville, the limeston^e is exposed 
wherever the red loam has been removed, and within half a 
mile of the latter place, an elevated point is capped with a 
hard yellow limestone filled with Orhitoide%y and wh<ere it is 
weathered, it presents a curiously embossed surface. 

The fine groves of native trees in and around this village, 
Added to its elevated site, give it a pleasing appearance, when 
contrasted with the surrounding hills of nakod limestone. 
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West of the Tillage, there is another quarry, where 'building 
materials were procured, on the top of the hill. The stratum 
containing the fossil Orbitoides is generally chosen for this 
purpose, because it is softer and more homogeneous in struc- 
ture. The niass of the rock is made up of comminuted corals, 
and grains of carbonate of lime that have a concretionary ap- 
jpearance, and sometimes are crystalline. This is the general 
character of the rock wherever found. Vertebrae of Zeuglodon 
are found here, and an important part of the specimen of this 
animal now in Boston, was found near Suggsville. There 
are few localities of this white limestone, where the remains of 
the huge cetacean the Zeuglodon are not found. Scarcely is 
there a field around Clarkesville in which they do not occur ; 
arid at the first settlement of the country, the enormous verte- 
brae of this animal were used for andirons, by the inhabitants, 
and even now, remains may be found among the ruins of the 
housef^, that had been used for that purpose. 

In Choctaw county, I found 22 vertebrae in juxta-position. 
And at the same locality the skeleton of a small individual, but 
much decayed. 

For the greater part of the way between Suggsville and Jackson, ^ 
the beds of brick-red loam are found on the surface, and the plain 
upon which Jackson stands, is composed of these beds, which 
may be studied in the deep ravines that are fast encroaching 
upon the very streets. Between the town and the river, they 
are excavated of great depth, and beds may be seen that can- 
not be distinguished from those around Tuskaloosa. 

The nearest point towards the buhr*stone of Bashia creek, 
that I have seen this white limestone, is near Macon. Speci- 
mens may be seen in chimneys in the country around the Court 
House. 

St. Stephens* 

The bluff at St. Stephens, like that at Claihorne, has been 
long known to geologists, and the identity of its rocks with the 
white limestone of the Santee, in South Carolina, was estab- 
lished by Mr. Conrad, who, misled by some of the embedded 
fossils, referred the whole to the upper part of the cretaceous 
system, — supposing, as I have said in another place, that the 
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Claiborne bed was newer, instead of being, as we now know it 
to be, older than the white limestone. 

It is curious to observe, after the difliculties have been 
cleared away, that surround pioneer explorations of every de- 
scription, how obvious every thing appears, and how difficult it 
is to account for the mistakes of our predecessors. But in the 
present instance, it must be recollected, that the Claiborne 
fossiliferous bed is no where found in absolute juxta-position 
with the overlying orbitoides limestone, and even at St. Ste- 
phens, I was unable to detect it at the base of the bluflF, al- 
though I examined it at an unusually low state of the water. 
Nevertheless, the position of the bed above the bluff, together 
with its dip, leaves no doubt of its sinking below the white 
limestone. 

The section at St. Stephens presents nearly all the series, 
down to the bed to which I have just alluded, as may be seen 
in. Fig. 19. 

Section from Baker's Bluff to St. Stephens. 

Fig. 19. 




a — Site of old Spanish fort on bluff. 

h — Hill back of the town. 

c — Upper stratum of bluff. 

d — Lower stratum, forming a terrace above low water. 

e — ^Bed of a stream emptying into the river above the bluff. 

^/^Bed containing Claiborne fossils. 

^ — ^Buhr-stone formation of Baker's Bluff. 
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The bed represented at b^ is soft white limestone, abounding* 
in Orbitoides MantelKy* Pecten Pouhoniy Scvtella LyelHy and 
Scutella Rogersi. The remains of old quarries .are every 
where evident at this locality. Although the orbkoides bed \9 
generally on top, strata containing that fossil are found in the- 
bluff at various levels. 

(7, Is a thick bed of hard limestone, forming the most con- 
spicuous part of the bluff, and that upon which the old fort 
stood. 

At the south end of the bluff, a quarry was once opened,, 
and orbitoides occur there also : its presence would seem al- 
ways to indicate the variety of this rock adapted to building. 

In the lower strata d^ there are hard seams that stand out 
in ledges above low water, and upon these I found Plagiostomcp 
dumosum. These beds are much darker'colored than the su- 
perincumbent ones. 

/. This is the bed described in the preceding pages, as ex- 
tending from Baker's Bluff to a point about half a mile above 
St. Stephens ; and it was from this bed the fossils were taken, 
which were sent by Prof. Brumby to Sir Charles Lyell.f 

g. Baker's Bluff. The cherty and silicious beds are finely 
developed here, and their relative position shown. Sir Charles- 
Lyell has associated these beds, both in Alabama and South 
Carolina, with the newer brick-red beds of loam^ gravel, &c^ 
that overspread the surface. 

When the white limestone is carefully examined, I think 
that the organic remains found in it will not differ so widely 
from those of the famous Claiborne bed, as, at present, they 
appear to do. 

In the limestones,, corals, and the enduring shells of moUusks 
of the family ostracea, together with the remains of echino- 
derms, alone are found, whilst other fossils occur only in the 
state of casts, and even these are but rarely well preserved. 
In the white limestone of Cedar creek, T was able to identity 



* From some recent examinations of this curious fossil by Mr. Carpen* 
ter, (Quar. Jour. Geol. Soc, Feb. 1, 1850,) it appears to be identical with 
a species from the Nummulite limestone of noxih-westem India. 

t Jour. GeoU Soc^Feb. 1, 1848. 
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several casts of Claiborne fossils, and among them Oarditd 
planieosta d^nd Turritella Mart&ni. 

Oedar creek empties into the Alabama river below Clai- 
borne, but on the ^opposite side. The exposures of white lime^ 
stone here are 'exceedingly interesting. The surface is much 
broken up into rounded hills of sUght elevation, that, with their 
thick covering of cedars, have a picturesque appearance. Mr^ 
Forbes has appropriated one of these knolls as the site of his 
house ; the lawn is -enclosed with a wall composed of the harder 
portions of the Umestoxie, and this is the second instance that 
has come under my notice, of the use of the limestone of the 
newer formations in the construction of permanent fences. 

The limestones are composed of alternating hard and soft 
beds, and as the latter are washed away^ the harder strata 
^ stand out in* terraces that have the appearance of artificial 
road-ways excavated around the hills« The bald snow-fhite 
spots, covered with the most magnificent cedars, present a very 
striking appearance. The level parts of the country interven- 
ing between the hills, are covered with a dark-colored and fer- 
tile soil, particularly on the banks of the creek ; it is often 
mixed with bog-iron ore in the form of globules the size of 
buck-shot, but I found no beds of this ore. 

Although the lower silicious strata are found here, I did not 
find the sandy fossiliferous bed, yet it occurs not far from the 
nearest landing on the river. 

These irregular patches of white limestone, that are laid bare * 
'by the denudation of the superficial beds, give a pleasing vari- 
ety to the counties occupied by the tertiary of the State. From 
the Salt-works to Cedar creek, the country is one unbroken, 
but magnificent pine forest, and from the preparations for the 
manufacture of turpentine that I observed on the way, these 
forests will not remain long unproductive. 

Sttperpicial Seds. 

■V 

I have in the preceding pages referred to beds of loose ma- 
terials composed of pebbles, sand, clay and loam, that are found 
scattered over the State, often completely hiding the underly- 
ing rocks. These may be studied to great advantage aroimd 
Tuskaloosa, where they are faurly displayed on the slope of the 
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lill towards the river, affording a striking illustration of the 
causes that are daily modifying the earth's surface.* 

The upper bed is composed of red loam, and is underlaid by 
yellow and white sand, showing oblique lamination. These 
beds alternate with deposits of coarse quartzose pebbles of ya- 
rious colors ; among these are often found agate, jasper, horn- 
stone, and other varieties of quartz. The largest of the peb- 
bles rarely exceed four inches in diameter. 

Occasionally, rounded fragments of the sandstone of the 
coal measures may be detected, and in a few instances, I have 
found pieces of millstone grit much larger than the pebbles. 
But the most interesting portion of these materials consists in 
the cherty pebbles having an oolitic structure, that give intel- 
ligence of the origin of the beds in which they are contained. 

I have stated, that in the lower group of carboniferous rocks, 
there are beds of chert that are in structure oolitic. These 
beds, it will be recollected, extend as low down as Village 
Springs ; it is the ruins of these that have furnished the oolitic 
pebbles. Hornstone and agate also occur in these beds, and 
are doubtless the origin of the pebbles of these minerals, to 
which I have alluded. The degradation of the conglomerate 
of the millstone grit of the valley, has also contributed quartz 
pebbles, and other silicious materials. But we are not left al- 
together to infer from identity of mineral composition, that the 
loose materials that cover the surface around Tuskaloosa have 
travelled from north to south, from 100 to 150 miles, for we 
can trace the very path they travelled, by the monuments they 
have left behind them on their journey. Along Jones's Val- 
ley, beds of pebbles may be traced, in spots beyond the influ- 
ence of any cause now in operation, that could place them 
there. And almost in the streets of Elyton, Dr. Earle di- 
rected my attention to a low and narrow ridge compoeed of 
these materials ; add to this, that I have found at Tuskaloosa 
in these beds, fossil corals, and among them a species of strom- 
bodeSj a carboniferous fossil, and I think there can be but little 
risk in stating that the materials of these beds have travelled 
at least from the lower edge of Blount county. Within a very 
few years, they have again taken up their line of itoarch, and 
are fast hastening on their downward course froWi Tuskaloosa. 
Tons are transported to the river by every shower of tma^ an4 
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the only wonder is, that the navigation of the Warrior has'-iKot 
long ago been impeded, bj this vast accumulation that is 
taking place in its bed. 

These deposits have been confounded with the silicious beds 
of the cretaoeous formatioA, but even in the absence of fossils, 
their mineral composition when carefully studied will always 
distinguish them ; the cretaceous beds contin no oolitic pebbles, 
and rarely pebbles of any sort. But the cretaceous beds, 
wherever I have examineithem, do contain fossils. 

I have traced these superficial beds as far as Jackson, Clarke 
county, and find their composition the same. In Greene they 
are reduced to mere knolls, scattered here and there over the 
prairies. Lower down, these are seen in the terraces on the • 
rivers, as at Cahawba and Claiborne, and generally filling de- 
pressions in the white limestone, but often covering the tops 
of hills. A few miles east of Cahawba on the land of Mr. 
Watts, I found beds with pebbles, as large as those found at 
Tuskaloosa, together with fragments of talcose rock, showing 
that in their course these materials had passed over the metamor- 
phi€ rocks of the eastern part of the state. I have stated that at 
Jackson, beds of great thickness occur, made up of pebbles, loam 
and mottled clay ; here I found the oolitic pebbles again, quite 
abundant. 

Seeing then, that these beds present this remarkable identi- 
ty of mineral composition, and moreover that they may be 
traced at intervals, as far at least, as Jackson, where they over- 
lie the white limestone, I am obliged to conclude that the beds 
around Tuskaloosa, instead of being the oldest of the cretaceous * 
rocks, are newer than the eocene tertiary of the State. What 
becomes of them lower down, toward Mobile, I do not know, 
nor am I able to add anything further in relation to their pre- 
cise age* 

Okganic Remains. 

Of pourse the fossils of tertiary have received a due degree 
of attention, although I have introduced lists of them sparing- 
ly, and only for illustration and comparison. The rest must 
be^ reserved for another occasion, when materials shall have 
been collected for a complete synopsis of the paloeontology of 
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Alabama. The generic identity of the remainB of Tertebrate 
animals, with thoee of South Carolina, is as remarkable as that 
observed among the remains of moUnsks. Besides the remains 
of sharks, including CoproliteSj we have Caslarhyncus^ PristtM 
and JHvdan, together with a few forms peculiar to our forma- 
tions, such as Lepidotu%. 

Post Plioobke. 

This formation occurs, I understand, around Mobile. As I 
have not yet visited that region, and as this report is necessa- 
rily a record of my own observations, so far as the geology of 
the State is concerned, I can say nothing of the beds that occur 
there. Both Mr. Hale and Prof. Brumby have written upon 
the Post Pliocene of the State ; but, unfortunately, I am una- 
ble to refer to their papers. 

Rbcapitulation. 

• N 

1. The Tertiary rocks of Alabama, so far as they are yet 
known, belong to the oldest, or eocene division of the system, 
and are a prolongation of the eocene rocks of South Carolina 
and Georgia. 

2. They consist of two groups, distinguished by difference of 
mineral composition. The one called the buhrstone formation, 
contains a bed of silicified shells, associated with a stratum of 
white silicious clay, which is often cherty in structure. This 
group is at the base of the system, as I have shown in the pre- 
ceding pages. In the final report on the geology of South 
Carolina, I have also shown that it occupies the same position, 
and is overlaid by the calcaseous beds. 

3. The other group consists of the well known white lime- 
stone of Monroe, Clarke,. Washington and Choctaw counties. 
This rock is characterised by the remains of Zeuglodon, an 
enormous animal related to the Whale tribe, which is repre- » 
sented in the eocene limestone of South Carolina by an allied 
genus called Phocodon, by Prof* Agassiz. 

The Alabama fossils agree with those of South Carolina, as 
was first pointed out by Mr. Conrad. They also agree in the 
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vast number of Placoid fishes, of the same genera, that thej 
contain. 

4. It is obvious, that whatever doubts may be entertained of 
the age or geological position of the white limestone, when com- 
pared with European formations, the j must apply to the great 
calcareous beds of that State. 

Besides the proofs presented there, I have recently seen spe- 
cimens of chert brought up from below the marl, in the Artesian 
well in Charleston, and from a depth of seven or eight hun- 
dred feet. Of its position in Georgia, where Sir Charles Lyell 
found silicified shells in beds, which he supposes the equivolent 
of the red loam that is on the surface in Alabama, I know 
nothing. 1 have shown in the report referred to, that the fos- 
sils of the ^outh Carolina buhratode, are identical, for the most 
part, with those of Claiborne, aud also agree with lower beds 
of the Virginia eocene of the Pamunky. The Claiborne bed 
occupies the same position, as the bed of silicified shells tn South 
Carolina, namely, above the cherty silicious clay, and imme- 
diately below the white limestone. So that whatever doubts, 
may arise as to the age of these beds, they must apply to the 
whole of our eocene. We have not yet, I apprehend arrived at 
the time for the full discussion of this interesting point ; our 
collections are not complete enough, even for the comparison 
of our^own strata with each other, to say nothing of their com- 
parison with foreign equivalents ; but already we have collect- 
ed a sufficient number of facts to teach us caution. I have 
elsewhere shown, as others did before me, that there are fossils* 
common to our, so called, eocene and cretaceous beds ; I have 
now, from the white limestone of Alabama, a fossil fish which 
Prof. Agassiz recognises as identical with one from a formation 
in Brazil, which he thinks cretaceous ;* and nothing but the 
microscopic characters of the teeth of fossil Placoids will enable 
us to distinguish the forms, (supposing them to be different) 
common to the cretaceous, and tertiary beds of the United 
States. 

As to the position of our rocks in the American scale there 



* Comptes Rendos Tom. XYIII, 27 mu 184i. 
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can be no question, the merest beginner in geology can distin- 
guish our cretaceous rocks from our lower Tertiary, or what we 
call eocene ; and the latter is equally' distinct from our middle 
tertiary ; but when we compare them with European formations, 
in order to decide whether they are the equivalent of the calca- 
ire grossier of the Paris basin, the Nummulite limestone of 
Biaritz, or of certain supposed beds of transition between the 
cretaceous and tertiary systems^ then the case is different, and 
may admit of doubt, but it must apply to' the whole group, ajid 
not to a part of it. 

5, The superficial beds of red loam, pebbles &c, that cover 
the tertiary of Clarke, are identical with those about Tuscaloo- 
sa, and were transported from north to south. TRey extend 
across the State hiding the junction of the cretaceous and older 
rocks ; and must not be confounded with the lower cretaceous 
beds. They contain no fossils, and therefore thier age can 
only be inferred from their position — they are n«wer than the 
white limestone, but their position in relation to the Post Plio- 
cene around Mobile is yet undetermined. 

Marl and Lime of the Cretaceous and Tertuby St^xems. 

The term marl is applied by European agricultural writers to 
any clay containing an appreciable quantity of lime ; but in 
this country, Edmund Ruffin, Esq., of Virginia,* who is our best, 
authority on this subject, has restricted the term to the deposits 
composed of clay, saifd, and lime, derived from fossil shells. In 
New Jersey, the name is applied to the cretaceous green sand 
of that State, which frequently contains not a particle of lime. 

From what has been said of the rocks of the cretaceous axid 
tertiary systems of Alabama, in the preceding pages, it will 
appear that all the calcareous rocks appertaining to them come 
under this definition, so that they may be called marl, or marl- 
stone, according to the degree of induration that they present. 

In every country where agriculture has made any real pro- 
gress^ lime is ranked amongst the most important fertilizing 



* "Essay on Cftlcareous Manures," a work replete in all information 
relating to marl. 
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ingredients, and every one who is at all acquainted with the 
progress of agriculture in the United States^ must be familiar 
with the estimation in which lime is held in Pennsylvania and 
Virginia. In Pennsylvania, lime^burning for agricultural pur- 
poses is an important business, and in Eastern Virginia, that 
form of carbonate of Jime called marl, has been used for the 
last 20 years. 

In whatever form the lime^ applied, the amount of that 
substance present, is generally considered the standard of its 
value, and agriculturists speak of marl and calcareous manures 
in general, as rich or poor, strong or weak, in proportion to 
the per centage of carbonate of lime present in them. The 
marls of Virginia contain from 25 to 60 per cent, of carbonate 
of lime, and the greater part of the marl used there does not 
exceed 40 per cent. 

The rotten limestone of our cretaceous formation has an 
amount of lime varying from 25 to 45 per cent. ; while the 
white limestone of the tertiary formations has as high as 95 
per cent, of carbonate of lime, and they both frequently con- 
tain phosphate of lime in notable quantity. The marls of the 
State are so situated, as to be often surrounded by poor sili- 
cious soils deficient in lime. To such soils the argillaceous 
rotten limestone of the prairies would be an excellent applica- 
tion ; and even the deep soils overlying this limestone, where 
they have been long cultivated, may be deficient in lime, near 
the surface, and if so, would be greatly benefited by a top- 
dressing of marl. We have as yet no experiments to guide us 
in the application of marl, which, after all, present the only 
safe guide, especially as there appears to be some diversity of 
opinion among planters at the South in relation to the prac- 
j;ice of marling, and even to the results produced by it. In 
South Carolina, it has not met the expectation of planters in 
general, although many have been eminently successful in its 
use. 

There will always be failures in the application of every new 
process, arising from want of correct knowledge as to the prin- 
ciples involved in it, or from the disregard of those principles. 
Mr. RuflSn has always inculcated caution in the application of 
marl, and has very clearly pointed out the usual causes of fail- 
ure. In allusion to the apparent want of success in South Ca- 
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jrolinfty he writes :* *^ I have been induced to publish a state^ 
ment of the expenses and profits of my farming operations for 
the years since I left South Carolina. The article shows the 
returns from marling, as my former communication to the 
State Agricultural Society of South Carolina showed the 
cheapness of the operation, the series I thought well suited to 
convince yonr conntrymen, by fact, and my labors, in the 
short time since I left South Carolina, of what I failed to im- 
press on them by my reasoning and efibrts of persuasion. But 
I fear that nothing can induce them to marl in the proper 
^ manner^ even when doing any thing in that way. I have been 
grieved to hear that all my preaching on this subject has 
served to do but little good even to my few converts ; and they 
on whose example and labors I relied, to justify all I have 
urged, have failed to realize B,nj great improvement. Their 
failure is due to the same cause, viz: not giving the land rest, 
and the time and means to supply itself with vegetable matt» 
in proportion to the amount of lime supplied. In the few 
small cases in which this was done, (by accident, rather tiian 
design,) before I left South Carolina, and which was duly re-> 
ported, the success of the marling was nK)st signal, and might 
have been so in every case, by meeting the same requirements. 
This is the whole cause of diflference of results between South 
Carolina marling and mine. What I then tatighty I have since 
(as well as before) practhed. Judging from my results of such 
pracftieey what would have been the increase of general wealth 
in South Carolina, if every planter, having access to calcareous 
manures, had, during these five years, been improving in the 
same manner ?"t 

I know not how better to recommend this subject to the at- 
tention of our planters, and to enable them to avoid mistakes, 
than by pointing out to them briefly the mode in which calca- 
reous manures in general operate, in producing their known 
efiectsin the soil: 

1. A certain amount of lime is found in all plants, and we 



* Southern Quax . Bev^ p. 162, Oot. 1849. 
. t Mr. Ruffin'8 " Statement of Expenses and Profits '^ appeared ia t2i»^ 
Am. Far., Vol. 5, No. 1, July, 1849. 
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muat therefore infer that it constitatea a neeeBsaryiiigredie&t 
in 'their proper food : besides, many of onr marls contain phoB<- 
phate of lime, a highly valuable substanee. 

2. It neutralises the injurious effects of certain noxious salts 
that may exist in the soil, such aa sulphate of iron, &c., by de- 
eomposing them,, and thereby often converting them into valu- 
able fertilising ingredients,, as where sulphate of iron forms 
sulphate of lime, or gypsum* 

3. It promotes the decomposition of vegetable matter that 
may be in the soil,, such as the roots and other remains of the 
preceding erops; and by thus bringing it into that state in 
which it absorbs nitrogen, it converts inert v^etable matter 
into a highly valuable, manure. Decomposition of such matter 
is promoted by the neutralisation of the organic acids generated 
during decomposition, and which are highly antiseptic 

4. It also acts as a solvent (^ the silieattes in the soil, whidi 
would otherwise remain t&ere as useless constituents. 

5. Lime acts mechanically on the soils by altering their 
physical properties; and in tins way stiff clay soils at-e rendered 
less tenaceous, and light soils have their retentive power iur 
creased. 

Important aa lime ia as a cimstituent of plants,, it is obvious 
that its principal value is due to its action on the materials of 
the S(»l; and heikce no one would think of applying it directly 
to the roots of plants, as other manures are applied, that con- 
tain several ingredients, and act chiefly by furnishing nutri^ 
ment. Its greatest effects are produced, where it is intimately 
mixed with the soil ; but no specific rules can be> given as to 
the quantity to be applied to a given space. What would bje 
excellent practice in one place,, would be ruinous in another — 
500 bushels of caustic lime are often applied to an acr^ of land 
in England, while with us 80 to 40 bushels is considered a dose 
that may not be exceeded without danger. Of course, the 
more organic matter in the soil, the greater the quantity of 
lime that may be applied, and on poor sandy soils, without tha 
addition of vegetable matter, it may be hazardous to apply 
any. As an illustration of this, I may mention, that I saw 
<^otton growing in the rich vegetable mould of the cane-brake, 
mixed with so much marl that I am certain, in less favored 
soils, it would prove ruinous. A greater quantity of marl may be 
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applied, of course, than of caoBtic lime. The dose will varjr 
with the strength of the marl, as well as with the circumstances 
just mentioned ; for instance, a greater quantity of the rottea 
limestone may be applied than of the white limestone of Clapke. 
In general, the quantity may vary between 150 and 200 
bushels, but in the absence of experiment, it will always be 
prudent to proceed cautiously, to add organic manures, and, if 
possible, to apply the lime or marl before the fedlow. 

The green sand of Clarke and Choctaw require the same 
caution, not on account of the green sand, but the lime, for the 
beds, as I have stated, are rich in that substance. In l^ew 
Jersey, where green sand abounds, it is often applied at the 
rate of 400 bushels per acre, and is frequently brought from a 
distance of many miles. 

It would be difficult to find a region better supplied, than 
Alabama is, with this highly valued means of improving the 
soil, whether we consider the richness of the- marl, or the ease 
with which it may be procured. 

There is, as I have stated, great diflFerence in the agricultu- 
ral value of the various beds of marl, and even in the same 
bluff, the amount of lime varies between wide limits ; thus, at 
Claiborne, the lower bed next the river does not contain more 
than 20 per cent, of carbonate of lime, whilst the shelly stra- 
tum has 50, and the overlying white limestone 60 per cent. 
It would be no difficult labor to raise marl from the fac§ of the 
bluff, as the plane and machinery are already erected. The 
green sand bed at Baker^s Bluff contains not more than 5 or 6 
per cent, of lime, at the same time that the grains of green 
sand constitute 33 per cent, of the entire mass. 

But the white limestone, and particularly that portion of it, 
containing the coral Orbitoides,* sm-passes all the rest in 
amount of lime ; it is in truth nearly a pure carbonate of lime, 
and, in general, contains over 95 per cent, of that substance. 

This is the rock used for the construction of chimnies in 
Clarke, but its fire-proof character is the most remarkable. 
The heat of an open fire-place is not intense enough to drive 
off the carbonic acid, and the rock is porous enough to allow 



* This is circular, disk about the size of a 25 cent piece. 



REPOET ON THE GBOLOGY OF ALABAMA. 169 



the escape of moisture, and expansion, without cracking. It 
is surprising that this rock has excited no interest out of the 
neighborhood where it occurs, considering its peculiar adaption 
to the construction of domestic fire-places. 

Mineral Sprinos. 

The tertiary formations of the United States are not remark- 
able for the mineral character of the water, yet in the Alabama 
tertiary there are several springs of very marked properties. 

I have stated that a stratum associated with the buhr-stone 
gives rise to several saline springs, that have been used for the 
manufacture of common salt. Besides these, there are others 
strongly impregnated with sulphuretted hydrogen. One oc- 
curs at the lower salt works, which is quite strong ; and another 
at the upper salt-works. Both of these are places of occa- 
sional resort for invalids. 

Tallahatta springs are well known, and much frequented by 
citizens of that part of the State : besides sulphur, the water 
contains salts of iron, lime, and magnesia. 

Of all the springs of this region, those of Bladon are deser- 
vedly the most noted. The water has been analysed by Prof. 
Brumby, but as the analysis was executed at a distance from 
the spring, and no precaution^ taken to preserve the gaseous 
ingredients when the water was transmitted to the Professor, 
of course the sulphur does not appear in his analysis, and one 
is therefore surprised to find the Bladon Springs among the 
strongest sulphur springs in the State. . The springs are pleas- 
antly situated, and at the proper season, very accessible from 
the Alabama river. 

I cannot close this slight notice of the springs of the tertiary 
formation, without mentioning one west of Claiborne. It is 
situated in the superficial beds of red loam, and is purely a 
chalybeate spring, and by far the strongest that I have seen in 
the State. 
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Aditj a level entrance to a mine. 

AlgaSy an order of plants, principally sea-'Vfeedg* 

Alkaliy a chemical substance, such as potash and soda. 

Alluvium^ loose materials, pebbles, loam, &c., brought doTHl 
by rivers and floods, and again deposited. 

Ammonitey an extinct genus of molluscous animals, related to 
the nautilus. The fossil shell is frequently taken for a 
snake in its coil. 

Amorphous, presenting no definite form. 

Amygdaloid, a rock of the trap family, haying rounded simple 
minerals disseminated through it. 

AntennsBj the horns or feelers of insects. 

Anthracite, coal containing no bitumen, and consequently giv- 
ing out but little flame. 

Anticlinal axis, a line towards which raised strata lean. 

Antiseptic, a substance that prevents putrefaction* 

ArenaceoiLS, sandy. 

Azoic, without life. The rooks that contain no organic re- 
mains, are called azoic. 

Basalt, a dark-colored heavy rock, which often assumes a co- 
lumnar structure, as seen at the Giant's Causeway. A 
common variety of trap rock. 

Bed, a layer between two strata. 

Belemnite, a fossil resembling a dart. A genus of the order 
cephalopoda. 

Bitumen, the tar-like substance that oozes from bituminous 
coal, when heated. 

Bituminous shale, shale containing bitumen. 

Botryoidal, resembling bunches of grapes, a form that minerals 
sometimes assume. 
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Boulder, large blocks of stone that have their corners rounded 
off, and that have been transported from a distance. 

Breccia, a rock made up of angular fragments cemented to* 
gether. 

Buhrstone, a silicious and porous rock used for millstones. 

Calcareous, composed of, or containing lime. 

Calcareous spar, crjstalized carbonate of lime. 

Carapace, the shelly, or bony covering of the back of certain 
animals, as the terrapin, crab, &c. 

Carbonate of lime, lime combined with carbonic acid. 

Carbon, a simple substance, of which charcoal is chiefly com- 
posed. 

Carbonic acid, a heavy gas, produced by the combination of 
oxygen and carbon. 

Cephalopoda, a class of molluscous animals, having the organs 
of locomotion around the head. 

Cetacea, a group of animals related to the whale. 

Cleavage, lines in which certain slaty rocks split, which differ 
from the planes of deposition or bedding planes. 

Clinkstone, a rock that gives out, when struck, a sound re- 
sembling that of a metal. 

Conformable, when beds lie upon each other, with the bedding 
planes parallel. 

Congeners, species of the same genus. 

Conglomerate, a rock composed of rounded pebbles cemented 
together. * 

Crater, the cavity on the summit of a volcano. 

Cretaceous, a word derived from the Latin name of chalk, and 
is applied to the geological formation in which chalk 10 
found. 

Crop, the appearance at the surface of beds or strata. 

Crust of the earth, the superficial portion of the earth — that 
part upon which we live. 

Crustacea, a class of animals resembling the crab, craw-fish, &c. 

Crystal, a mineral having a regular form. 

Chert, a mineral resembling flint. 

Delta, the loose beds of alluvial formed at the mouths of rivers. 
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DenudatioUy the laying bare, by water, or other causes, the 
surface of the earth. 

Dioffonal Btratification^ the lines in which loose materiab ar- 
range, themselves when pushed forward by water, and 
which are diagonal in relation to the bedding planes, 
or lines of stratification. 

DikeSj masses of rocks of igneous origin, filling cracks in other 
rocks as if pushed up from, below. 

Diluvium^ accumulations of gravel, &c., supposed by some to 
be produced by a deluge. 

Dip^ the inclination that strata have with the horizon. 

Eocene^ the oldest of the tertiary formations. 

Faulty the interruption of the continuity of a bed ; often occa- 
sioned by trap dikes. 

Fauna, the animals of a country. 

Flora, the plants of a country. 

Felspar, one of the constituents of granite, composed of silica, 
alumina, and potash. 

Ferruginous, containing iron. 

Fluviatile, belonging to a river. 

Formation, the name for a group of rocks. 

Fossils, animal or vegetable remains found in the earth. 

Fossiliferous, containing fossils. 

Fucoid, a fossil resembling sea-weed. 

Gralena, a mineral composed of sulphur and lead. 

Grlacier, accumulations of ice and snow on the tops and sides 

of mountains. 
Grneiss, a stratified rock composed of the same materials as 

granite. 
Grreensand, beds containing grains that give a green streak 

when crushed. 
Greenstone, a variety of trap. 
Crreywacke, coarse silicious rocks. 
Grrit, coarse-grained. sandstone. 
Ciypsum, a compound of lime and sulphuric acid. 
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Sarnhknde rock, a rock composed in part of a dark-cdared 

mineral called hornblende. 
Sbrmtonej a mineral like flint. 

Iceberg, immense masses of ice found floating in the ocean. 
Iehthyo%auru9, an extinct marine reptile. 
Igneous, relating to fire. 

Infusoria, minute living creatures found in vegetable infusions. 
iBoihermal, a name applied to zones on the earth's surface, 
having an equal mean annual temperature. 

Joints, fissures intersecting rocks, often extending to a great 
distance in straight lines. 

Laminse, the thin layers of a rock. 
Lava, the melted matter that flows from a volcano. 
Lignite, wood converted into brown coal. 
Lithohgieal, the character of a rock, depending upon its min- 
eral composition. 
Littoral, belonging to the shore. 

Mammoth, an extinct animal related to the elephant. 

Marl, a mixture of clay and lime. 

Mastodon, an extinct animal related to the mammoth, but may 
be distinguished from that animal by the conical prom- 
inences on the crown of the teeth. 

Matrix, the rock in which a mineral is enveloped. 

Metaliferous^ bearing metals. 

Metamorphic, altered by heat. 

Mica, a mineral called in this country, erroneously, isinglass. 

Mica slate, a rock composed principally of mica. One of the 
oldest stratified rocks. 

Mollusca, animals that have no bones, such as the oyster, &c. 

Nodule, rounded irregular lump. 

Oolite, a limestone composed of minute round particles like the 

roe of an egg. 
Outlier, a portion of a stratum found at a distance from the 

mass. 
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O^nde^ a metal imited with oxygen. 

Pdheontoloffifj the science relating to fossils. ^ 

Palwozaicy ancient life or being: applied to those rocks that 

contain remains of the first forms of life that appear on 

the earth. 
PlmosauruB, an extinct saurian related to the lizzards. 
PUoeenCy the upper division of the tertiary formation. 
Porphyry y a rock made up of crystals embedded in a base com* 

posed of a different mineral. 
Puddingstoney the same as conglomerate. 
PyriteSj a yellow, brass-like mineral, composed of sulphur and 

iron; often mistaken for gold. 

QuartZy a mineral composed of pure silica. 

Sandgtoney a rock composed of grains of sand cemented to- 
gether. 

jSaurian^ an animal related to the lizzards. 

Schisty a slaty rock. More commonly applied to those slaty 
rocks that do not split into laminae like clay slate. 

/Seamy a thin layer. 

Shaky indurated clay slate. 

ShingUy water-worn gravel on the sea-shore. 

SUieay the earth composing quartz or flint. 

Silicatey a compound of silica and a base, as silicate of lime, 
composed of silica and lime. 

SUieicuBy composed, for the most part, of silex. 

SUicifiedy when silica has replaced the original particles of a 
substance, it is said to be silicified ; as silicified wood. 

SiUy the fine matter brought down by rivers. 

Shafty a pit, or vertical entrance to a mine. 

Stalaetite9y long conical forms of carbonate of lime, found sus- 
pended from roof of caves. 

StaJagmiteBy similar bodies formed on the floor of caves, by the 
dripping of water containing carbonate of lime in solu- 
tion. 

Stratifiedy arranged in beds or strata. 

^ratumy a bed or mass extending over considerable space* 



ITS 



stOilSARY^ 



Strike^ the line of direction *or bearing of tbe edges ofiro'cks. 
SienitCy granite in which hornblende has taken the ploico of 

mica. ' • * 

Synclinal axis^ the opposite of anticlinal axis. -'. 

. . . • ■ • • 

• a 

Tertiary^ the formation next above the cretaceous. 

Thin out, a bed, or stratum, is said to thin out, when H gradtt*- 

ally lessens in thii^ness, till it disappears altogether* ' 
fFrapy certain forms of basaltic rocks, 
TufUy a porous deposit left by water, containing' carbonate of 

lime in solution. 

Veins, fissures, or cracks in rocks, filled with mineral matter. 

» Wachey a soft variety of basalt. " 
Weatlieringy changes produced out the surface of rocks by ex«- 

* ' ' • * » ' ^ ' * 

posure to the weather* - . • ' 

JSoophiteSy coralk, and other lower animals, that ,rema^ at^ 
"" tached to rocks like plants. * ; ^^ ^* ^ * :? 
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